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THE 


ANATOMICAL REMEMBRANCEE. 


MINUTE STRUCTURE OP BONE. 

Bone is composed of gelatine (33‘3 per cent.) and 
phosphate and carbonate of lime (66*6 per cent.). 
It is surrounded hy a vascular fibrous membrane 
(pcnosteuni) ; the long bones are lined with an 
internal membrane (medullary). The arteries of 
bone, vihicb are numerous and of small size, run in 
small bony canals (Haversian), which vary from the 
T^^^th to the Y-J^thof an inch in diameter. These 
canals run chiefly in the long axis of the bone 
and communicate frequently by small transverse 
branches, and thus a free communication is main- 
tained between the vessels of the poiiosteuin and 
those of the metlullary membrane. Each Haver- 
sian canal is surrounded by a series of concentric 
rings (lainella)), among which aic seen numerous 
daik spots called hv ume. These arc small cavities, 
and issuiiig from them aie minute canals (canali- 
culi), which communicate freely with the canali- 
culi of adjacent lacuna?. The Haversian canal, 

It 
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with its concentric laroellse, lacuna;, and canaliculi, 
is termed an Haversian system , and the spaces 
seen between adjoining systems are called Haver- 
sian spaces. Nerves and lymphatics have been 
traced into the substance of bone. 

OSTEOLOGY. 

I’he skeleton is composed of 200 bones : — 

The spinal column . , .26 

The skull 22 

Eibs, sternum, and os hyoides . 26 
The upper extremity . . 64 

The lower extremity . . 62 

200 

The spinal or vertebral column supports the 
head, ant] is supported by the pelvis. The bones 
w’hich enter into its formation are called vertebrae, 
of which there are two classes, the moveable and 
the united. 

The moveable vertebrae, twenty-four in number, 
are subdjvided into three groups — viz., seven 
cervical, twelve dorsal, and five lumbar. 

The united or fixed vertebree are coalesced to 
form two pieces — viz., the sacrum and the coccyx, 
both of which bones cuter into the formation of the 
pelvis. 
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GENEKAL CHARACTEB8 OP A VEBTEBRA. 

The hod}!^ a mass of bone forming the anterior 
paitof a vertebra. It is thick, spongy, and pie- 
Bonts a number of small apertures for the nutrient 
vessels. 

Lamma>.y two lateral plates which pass back- 
wards from the posterior part of the body, and 
meet in the middle line behind to fonn the spinous 
process. 

Two transverse processes pass outwards from 
the sides of the laminae. 

Four articulate processes^ two upon the upper 
and tw’o upon the lower surfaces of the laminae at 
the roots of the transverse processes, articulate 
with the articular processes of the vertebrae above 
and below. 

All these processes differ from the body in being 
formed of more compact bony tissue. 

Four nx)tche8jt'^o above and tw'O below, which 
are formed by the lariiiiiSB being grooved out where 
they join the body. Each of these, with the cor- 
re'-ponding notch above and below, forms a lateral 
hole, the iiitervertehral foramen, tor the exit of the 
spinal ncivcR and the entiance of blood-vessels. 

The foramen^ a ring enclosed by the body and 
lamintv, is called the spinal canal for the spinal 
cord, and its uaembranes. 
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CHABA.CTEES OF THE CEKVICAL VERTEBRA. 

let. Their bodies are small, deeper in front than 
behind, and long transversely Their upper sur- 
faces are concave from side to side, where they pre- 
sent two projecting lips. Their under surfaces are 
convex and rounded oft' at their sides. 

2nd. Their lamince are long, broad, and thin. 

iird. Their sjdnom 'processes are short, hori- 
zontal, and bifid at their extremities. 

^th. Their transverse processes^ also short and 
bifid, are grooved upon their upper surface for the 
spinal nerves, and perforated by a round foramen 
at their bases for the veitebral ajtery, the direction 
of which is upwards. Each transverse pioccss has 
two roots; the posterior springs from between the 
articular processes, at the junction of the podicle 
with tho arch, as is the case with the transverse 
process in the dorsal and lumbar regions; the 
anterior arises from the side of the body of the 
vertebra. 

hill. The artimlar processes are large; their 
superior surfaces are oval, Hat, and look upwards 
and backwards; their inferior sin faces, also oval 
and flat, look downwards and forwards. 

C)th. The nctcheSf nearly of equal size, are small, 
and anterior to the articular piocesscs, as in other 
vertebrae, but are behind the anterior roots of the 
transverse processes. 
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Ith, The vertehral foramen is large and tri- 
angular. 

DEVIATIONS. 

The firsts or atlaSy oontists of a large Lony ring, 
enclosing an in cgular foramen, which in the recent 
state is divided into two unequal segments hy the 
transverse ligament ; the anterior being occupied 
by the odontoid processes of the axis, the posterior 
by the spinal cord. Instead of a “ body ” it pre- 
sents anteiiorly a small arch of hone, tho “ anterior 
arch,’’ marked by a tubercle in front, and a smooth 
oval surface behind, which aiticulates with the 
odontoid process of the axis. Laterally, the bone 
acquires great density and thickness and forms the 
“lateral masses,” which present upon their upper 
and lower aspects the articular processes, the 
siit>crior of which, horizontal, concave, and oval Irom 
before backwards, look upwards and inwards, 
and articulate with the condyles of the occipital 
bone ; the inferior, flat and circular, look down- 
wards and inwards and articulate with the second 
cervical vertebra. Internally each lateialmass is 
marked by a small tubercle which gives attachment 
to tho transverse ligament. The transverse pro- 
cesses are long and tcraiinate in a rounded 
extremity : they are pierced at their bases by tho 
foramen for the vertebral artery, the direction of 
which is upwards and backwards ; behind the 
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superior articular surface is a groove, which marks 
the course of the vessel. The spinous process is 
represented by a small tubercle upon the middle of 
the posterior segment of the ring, which is con- 
siderably larger them the anterior. 

The mennd or axis, is distinguished by its large 
tooth-like or odontoid process, which rises from the 
upper surface of the body. This process presents 
anteriorly an oval surface for articulation with the 
ring of the atlas, and posteriorly a smooth surface, 
which moves against the transverse ligament, 
whilst its apex or head presents an enlargement to 
which the check ligaments are attached. The 
laminte are very thick and strong, and terminate 
posteriorly in the spiuous process, which is strong 
and bifid ; the vertebral foramen is heart-shaped, 
the apex being posterior. The superior articular 
surfaces are Urge, and slightly convex, and are 
directed upwards and outwards, whilst the inferior, 
looking downwards and forwards, are small and 
flat. 

The transverse proceases not bifid are short and 
directed downwards, the direction of the foramen 
for the vertebral artery being obliquely upwards 
and outwaids : the superior notches are behind the 
superior articular processes, whilst the inferior 
notches are in front of the inferior processes as in 
other vertebra). 

Tlie seventh cervical vertebra is called vertebra 
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prominens, from the length of the spinous process, 
which projects backwards and terminates in a 
tubercle ; the vertebral foramina, when they exist 
in the transverse processes, give passage occasionally 
to tlie vertebral veins ; the transverse processes are 
often of such length as to resemble rudimentaiy 
ribs. 

CHARACTERS OP THE DORSAL VERTEBRiS. 

They are intermediate in size between the 
cervical and lumbar vertebra. 

^nd. Their bodies are thicker behind than in 
front, and more convex transversely, presenting 
upon their surfaces more a heart-shape than an 
oval form. On each side at the upper and lower 
borders the body presents two small depressions or 
facets, the upper being tlic larger, which, with the 
intervertebral cartilage and the contiguous vertebra, 
form depressions for the heads of the ribs. 

'6rd. The lamince are broad and strong. 

4t/t. The spinous processes are long, prismatic, 
tuberculated at their extremities and directed ob- 
liquely downwards. 

bth. The transverse processes are directed out- 
wards and backwards ; on the extremity and 
anterior aspect of each is an oval surface for articu- 
lation with the tubercle of the corresponding rib. 
On the posterior aspect of the transverse processes 
of the lower dorsal vertebras are three indistinct 
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tubercles, named from their situation, external, 
internal, and inferior tubercles. 

^tli. The. orticithr processes aie nearly vertical ; 
the Bupeiior looking backwards anti a little upwards 
and outwards, the inferior forwards and slightly 
downwa?*ds and inwards. 

7th. The vertehral foramen is smaller than in 
the cervical or lumbar vertebrae and is nearly 
circular. 


DEVIATIONS. 

The Ist dorsal vertebra has an entire facet for 
the head of the first rib besides a demi-facet for 
the second ; its body is longer transversely and 
lipped on each side ; its spinous process is strong 
and horizontal, and its articular surfaces oblique. 
The ^th has only a dcmi-facct above 'I'he 10/A 
has an entire facet upon the body for the corre- 
sponding rib. The 11 /A and 12/ A have each an 
entire facet upon the body, and no articular facets 
upon their transverse processes, which are veiy 
short, and the 1 2th resembles a lumbar vertebra in 
the shape of its body and of its inferior articular 
processes. 

CHARACTERS OP THE LUMBAR VERTEBRA. 

1st. They are the largest of the three classes. 

2nd. The bodies are very broad transversely, of 
oval form, deepened upon their upper and lower 
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surfaces by a more compact lamina of bone, which, 
projecting beyond the bodies, renders them slightly 
concave from above downwards upon their forepart. 

3n7. 'The lafiiince and spinous processes are 
broad, thiclc, and short. 

Ath. The transverse processes are long, thin, and 
horizontal, and are regarded by some anatomists 
as abdominal ribs. 

r]th The superior artu ulnting surfaces arc oval, 
concave, and look bnckward.s and inwards , the inn 
ferior arc oval and convex, directed outwards and 
forwards ; and from each of the superior articular 
processes, whi<'h arc wider apai*t tlian the inferior, 
tluM-e piojocts backwaids the “ tubercle.” 

ioth. The vcrtehral foramen is triangular and 
larger than in the dorsal vertebra), 

'Ith. The notches, particularly the inferior, are 
very large, and form larger foramina than in any 
other part of the spine 

DKVIATIONS. 

The last luntlar vertebra has its body cut off 
obliquely upon its sacral aspect, so that it is much 
deeper in tront than behind. Its transverse pro- 
cesses are long and rounded. The interval between 
the inferior articular processes cquuls that between 
the superior articular processes. 

In examining the peculiar characters of the 
different vertebrie, it is best to select one from the 
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centre of each class ; thus the Zrd lumbar, the Uh 
or 1th dorsal, and the Ath or bth cervical, afford the 
best examples of the class to which each belongs ; 
for as the cervical vertebrae approach the dorsal, they 
begin to assume more or less the characters of the 
latter, and the last dorsal vertebra upon its under 
aspect presents the character of a lumbar vertebra. 
But there is no difficulty in determining the region 
to which any vertebra belongs, however indistinctly 
its characters may be marked. Thus, the trans- 
verse processes of all the cervical vertebise are per- 
forated by a foramen, which transmits the vertebral 
artery and vein ; all the dorsal vertebrae present 
upon their bodies a smooth surface of articulation 
for the heads of the ribs ; all the lumbar vertebrae 
are distinguished by the absence of these characters. 

Development of a vertebra Each vertebra has 
three primary centres of ossification— oug for the 
body and one for each lamina ; and five secondary 
centres — one for the spinous process, one for each 
transverse process, and one for each circular plate. 
In the lumbar vertebrae there are two additional 
centres, one for each tubercle upon the supeiior 
articular process. The atlas has three centres — one 
for the anterior arch and one for each lateral mass. 
The axis has five centres — one for the body, two for 
the odontoid process, and one for each lamina. 
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THE FIXED VBRTBBRiB. 

Nine in number ; the five upper form the sacrum, 
the four lower the cocc}x. 

The Sacrum. 

Shape, triangular, and is formed by the coalescence 
of five vertebrae. The apex presents a small oval 
surface to articulate with the coccyx ; the hctse 
resembles a lumbar vertebra and has projecting 
from each side an articular process for the last 
lumbar vertebra ; laterally the base extends out- 
wards and becomes continuous with the iliac fossa 
of the pels is: the lateral borders present two 
sui faces, the superior, large and named from its 
shape the auricular surface, articulates with the 
ilium, the inferior thin, for the attachment of the 
sacro-bciatic ligaments. 

Pelvic or anterior surface, smooth, concave from 
above downwards, is marked by four transverse 
lines and presents on each side of the median line 
four foramina, called anterior sacral, for the trans- 
mission of the anterior branches of the sacral 
nerves. The projection which the sacrum forms 
with the last lumbar vertebra is called “the 
promontory.” 

Dorsal or posterior surface, is irregularly convex, 
rough, presenting in the middle line an uneven 
ridge of coalesced spinous processes and more ex- 
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tenially on each side tubercles of bone correspond- 
ing to the articular processes of the true vertebrfe, 
from the lo\^cBt of which project two proces‘>es 
called the sacral corttna : on each side of the 
median line are the posterior sacral foramina for 
the transniission of the posterior divisions of the 
sacral nerves. 

The sacral canals triangular and l.irgc at the 
base, runs at the dorsal aspect of the bone, and 
terminates in a tiiaiigular fossa at its apex, where 
it is bounded on each side by a tubercle which 
joins the cornua of the coccyx 

Development, — The sacrum is developed from 
thirty-five centres of ossification — three centres for 
the body of each segment, two for each lamina, 
six for the lateral masses, and two for each lateial 
surface of the sacrum. 

The Coccyx 

Shape, triangular, the base articulating with the 
sacrum. 

Anterior surface, smooth, marked by three trans- 
verse grooves indicating the junctions of the seg- 
ments 

Posterior surface, rough, for the attachment of 
ligaments and muscles 

Cornua, are two, placed superiorly, which 
articulate with the sacral cornua. 

The coccyx is usually composed of four rudimen- 



tary vertebric, of wliieli the first, which articulates 
with the sacrum, is the largest. 

THE THORA.X 

Is formed by the dorsal vertebra posteriorly, the 
ribs and costal cartilages laterally, and the sternum 
anteriorly. 

The liihs, 

Twelve in number, are divided into sei^en true and 
five false; the two lowest of the false being called 
abdominal ov floating ribs. 

The true ribs or vertebrosternal are attached to 
the sternum by separate (artilagcs. 

The three wpertor fahe lils have their carti- 
lages attached to each other and to the cartilage 
of the seventh. 

The false or floating ribs have their cartilages 
free. 

Common Characters of a. Rih. 

The head, round, and divided by a transverse 
ridge into two articular sui faces, the lower of which 
is the larger. These arc received into the depres- 
sions on the sides of the bodies of the dorsal 
vert(‘brpp, the ridge affonling attachment to the 
inter-articular ligament which connects the rib to 
the inter-vertebral fibro-eartibige. 

The neck, narrow and round ; at its junction 
with the shaft is 



14 


The tubercle^ a prominence of bone, with a 
smooth surface looking backwards to articulate 
with a transverse process of the vertebw beneath, 
and external to this, a rough surface for the 
attac^hment of the posterior costo- transverse liga- 
ment. 

The shaft is that portion of the rib which ex- 
tends from the tubercle to its sternal end, and 
presents an external smooth convex surface and an 
internal concave one. At the point where the rib 
makes its sudden curve is a rough line which is 
called the angle. The upper border of the shaft is 
round and smooth, its lower border thin and grooved 
for the intercostal vessels, and its sternal extremity 
presents an oval depression for the reception of the 
costal cartilage. 


DEVIATIONS. 

The First Tib, 

Is broad and flat and placed horizontally ; its 
head is small and articulating with only one vertebra, 
has no ridge, and a single articulating facet. It 
has no angle and its sternal extrennty is thick and 
strong ; one surface looks upwards, the other down- 
wards ; the superior presents a tubercle for the 
attachment of the scalenus anticus, which separates 
two grooves — the anterior for the subclavian vein, 
the posterior for the subclavian artery. Behind 
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the posterior groove is a rough surface for the 
attachment of the scalenus medius. 

The Second Mib^ 

Longer than the first, presents externally an 
oblique prominent ridge for the attachment of part 
of the first and the second digitatioii of the serratus 
magnus muscle. 

The Eleventh and Twelfth Bibs 

are very short, have neither angle, tubercle, nor 
groove, and the head has a single articular facet. 

THE STEEN UM. 

Shape, flat, elongated, broader above than below, 
narrower in the centre, and is composed oiiginally 
of six segments ; in the adult it consists of three 
portions— an upper or manubrium; a middle, the 
gladiolus , and an inferior, the ensiform cartilage. 

Anterior svrface, is rather convex, and is marked 
by four transverse lines. 

Posterior surface, smooth and concave. 

Upper piece or tnanuhrium, quadrilateral and 
thick, is concave from side to side upon its upper 
bi)rdor, and presents at each supeiior angle two 
semilunar depressions for articulation with the 
clavicles , its lower border is straight and is united 
to the second piece ; its lateral borders receive on 



16 

»ac]i side the cartilage of the first rib and half that 
)f the second. 

Second ■piece or gladiolus^ long, narrow, and 
marked by three transverse lines ; receives, by five 
depressions upon its lateral borders, the cartilages 
of the five inCerior true iibs, and by a notch at its 
superior angle half the cartilage of the second rib : 
its inferior is thin and terminates in a cat tilagi nous 
prolongation called the 

EtMform cajtilage^ which is sometimes bifid 
and pierced by a loramen, its direction being 
variable. 

l)ev( lopment. By six centres — one for the manu- 
brium, four for the gladiolus, and one for the ensi- 
fonn cai tilage, 

THE PELVIS 

Is formed of the sacrum, coccyx (both of which 
hones have been already described), and the two 
ossa innominata. 

OS INNOMINATUM, 

Consists in early life of three parts, the ilium, 
the ischium, and the pubes. These become blended 
at pubei t y so as to form a single bone. Each of 
these parts ^^ill be described separately. 

THE ILIUM 

Is the upper and expanded portion of the bone. 
Is bounded above by curved border, the crest of tJie 
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ilium ; it terminates anteriorly in a projection, the 
anterior superior spine; posteriorly in an eminence, 
the posterior superior spine. The crest is divided 
into an external and internal lip and into an inter- 
mediate space. Below the anterior superior spine 
and separated from it by a concave border is the 
anterior inferior spine; below the posterior 
superior spine and separated from it by a small 
notch is posterior inferior spine. 

The ala presents two surfaces ; the outer or 
dorsum is concavo-convex and is crossed by two 
semicircular lines, of which the superior passes 
from the crest, about an inch beliincl the anterior 
superior spine, to the sacro-sciatic notch, and the 
inlerit)r from the anterior inferior spine towards the 
same notch ; the gluteus minimus arises from the 
space between the curved lines, the gluteus medius 
from that between the superior curved line and the 
rough surface and behind it. In the centre is the 
foramen for the nutrient artery. The inner surface 
or venter presents anteriorly a fossa, the iliac fossa, 
posterioily an uneven surface for articulation with 
the bide of the sacrum. The upper portion of this 
articulation is rough and gives attachment to the 
sacro-iliuc ligament , the lower, called the auricular 
suiface, is smooth and covered with cartilage. 

THE PUBES 

Forms the anterior part of the os innominatum, 
c 
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and tLe internal part of acetabulum ; is divided 
into a body, an horizontal and descending ramue. 

Body^ is the portion between the rami , the 
upper border, called the crest, terminates ex- 
ternally in the spine and internally in the angle ; 
the front surface is rough for attachment of muscles ; 
the posterior, smooth, looks towards the pelvis ; the 
inner border forms, with its fellow, the symphysis 
pubis. The descending ramus passes obliquely 
downwards from the body to join the ramus of the 
ischium. The horizontal ramus passes outwards 
to form part of the acetabulum ; its upper surface, 
triangular, is bounded behind by a ridge, the 
pectineal line^ w'hich passes from the spine to fonn 
part of the linea ilio-pectinea. 

The obturator groove for the obturator vessels 
and nerve, is situated upon the under surface of the 
horizontal ramus. 

The obturator or thyroid foramen is the oval 
opening bounded above by the pubes, below by the 
ischium. 

THE ISCHIUM 

Forms the lower, outer, and back part of the os 
innominatum. 

Body, forms the outer and back part of the 
acetabulum; immediately below this cavity is a 
transverse groove for the tendon of the obturator 
externus muscle. The anterior free border of the 
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body assists to form the obturator foramen, the 
posterior to form the lesser sciatic notch. 

jSpine, piojects from posterior part of body, and 
gives attachment to the lesser sacro-sciatic liga- 
ment. 

Tuherosity^ the thickest part of the bone, on 
which the body rests when sitting, gives attach- 
ment to the greater sacro-sciatic ligament. Betw'een 
this process and the spine is a shallow groove for 
the tendon of the obturator internus muscle. 

Ahcanding ramuSj turns upwards, forwards, and 
inwards, and joins the descending ramus of the 
pubes ; it bounds the obturator foramen by its thin 
border, and the lower opening of the pelvis by its 
thick one. 


THE ACETABULUM 

Is a cup shaped cavity on the outer aspect of the 
bone , is formed by the junction of the ilium, 
ischium, and pubes — the ilium forming rather less 
than two-tifths, the ischium rather more than twm- 
fifths, and the pubes the remaining fifth. It is 
bounded by a broad articular lim for tho head of 
the femur, below a depres.sion for a mass of fat, 
containing blood-vessels for tho supply of the syno- 
vial membrane. It is surrounded, in the greater 
part of its circumference, by a margin, w’hich is 
prominent at the upper and lower part, but deficient 
at the lower and inner part, towards the obturator 
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foramen. The part where the margin is wanting 
is called the cotyloid notch ; to its borders is at- 
tached the ligamentum tercs. 

DifFerences between the male and female pelvis: 
The male pelvis is heavier, the iliac crests Jess 
expanded, the depressions for muscles better 
marked, the obturator foramen larger, the inlet and 
outlet of the pelvis smaller, the pubic arch more 
pointed, the tuberosities of the ischia and acetabula 
less wide apart, the sacrum more cuiwed. 

Development . — By eight centres — three primary, 
one each, for the ilium, ischium, and pubes ; and five 
secondary — one for the crest of the ilium, one for 
the symphysis pubis, one for the tuberosity of the 
ischium, one for the anterior inferior spine of the 
ilium, and one for the bottom of the acetabulum. 

THE UPPER EXTREMITY 

Consists of the shoulder, the arm, foreann, and 
the hand. 

THE BONES OP THE SHOULDER 

Are the clavicle and the scapula. 

THE CLXTICLE 

Is placed horizontally between the sternum and 
the acromial process of the scapula, and is curved 
like the italic /. 
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Sternal end, thick, presentisg a concavo-convex, 
triangular, articular surface, its edge is rough for 
ligca III cuts, 

Bodif, cylindrical towards sternum, flat and ex- 
panded towards its acromial end. In front its 
inner curve is convex, its outer cui*ve concave. 
Fpon its under surface are, 1, towards the sternal 
extiemity a rough surface for the costo-clavicular 
ligament, 2, towards the acromial extremity, a 
rough oblique line for the coraco-clavicular liga- 
ments, and between both a groove for tlie subclavius 
muscle, in which groove is situated the nutrient 
foramen. 

Acromial end, rough and flattened, passes over 
the coracoid process to join the acromion, with which 
it articulates by a small oval flattened surface. 

JhvelopmeM . — By two centres, one for the shaft 
and one for the sternal end. 

THE SCAPULA, 

Situated on the upper and back part of the 
thoiax, extending from the second to the seventh 
ribs. 

It is triangular in shape, and has two suifaces, 
three borders, and three angles. 

Cosfee or borders . — The superior or cervical is 
the shortest and presents on its extremity a notch 
for the Bupra-scapular nerve ; the external or oxih 
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Inry border next in fiize la the thickest, and has a 
rough ridge for the triceps muscle ; below this is 
a groove for the dorsalis scapulae artery ; the 
postenor or vertebral is the largest, and is also 
called the base of the scapula. 

Angles. — "I'he superior angle is acute and pro- 
minent, the inferior is rounded and thicker, and the 
anterior is the thickest and forms the glenoid cavity, 
which is connected to the body by a thin process, 
the neck. 

Anterior surface or venter or suhscapular fossa^ 
is slightly concave and divided by three or four 
lines which run from above obliquely downwards 
and inwards. 

Posterior or dorsal surface, is divided by the 
spine into two unequal fossse — the upper, the 
smaller, the supra-spinous ; the lower, the infra- 
spinous fossa. 

Spine, arises by a small triangular, flat surface at 
the vertebral border and passes forward, becoming 
more prominent and terminates in the acromion, 
which surmounts the shoulder-joint and articulates 
with the acromial end of the clavicle by a small 
oval surface. 

Supra-spinous fo^sa, situated above the spine, 
is deep, and presents a nutrient foramen ; it gives 
origin to the supra spiiiatus muscle. 

Infra spinous fossa, larger, irregularly concavo- 
convex, gives origin to the infra-spinatus muscle, 
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the teres minor muscle, and by an inferior rough 
surface to the teres major muscle. 

Coracoid process^ overhangs the inner and upper 
part of the glenoid cavity. This process has a 
Clocked direction, and gives origin to the common 
tendon of tlie coraco-brachialis and biceps ; to the 
insertion of the poctoralis minor, and attachment 
to ligaments. 

Qlenoid cavity^ articulates with the head of the 
humerus, is pyriform and shallow, broader below, 
and affords origin at its upper narrow part to the 
long head of the biceps. 

Niich^ is the contracted portion of the scapula 
behind the glenoid cavity ; it affords attachment 
to the glenoid ligament. 

Development — By seven centres — one for the 
body, two each for the coracoid and acromial pro- 
cesses, one for the posterior border, and one for the 
inferior angle. 

THE HUMERUS, 

Articulates with the scapula above, and ulna and 
radius below ; it is divisible into a shaft and two 
extremities. 

Head^ forms about J of a sphere, is smooth, and 
covered with caililnge in the recent state. Its 
direction is obliquely backwards and upw'ards and 
inwards to the glenoid cavity of the scapula. 

NecTcj is the slightly constricted base of the head 
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for the attachment of the capsular ligament. It is 
united to the shaft at an obtuse angle. 

Two tuberosities are situated at the top of the 
shaft. They are separated by a groove, the bi- 
cipital. The greater is external, and affords inser- 
tions by three flat surfaces to the supra-spinalus, 
infra-spinatus, and teres minor muscles ; the lesser 
is more intemal and gives insertion to the sub- 
scapularis muscle. 

Bicipital groove, is situated between the tubero- 
sities, lodges the long tendon of the biceps, and 
gives insertion by anterior margin to the pectoralis 
major and by its posterior margin to the latissimus 
dorsi and teres major muscles. 

Shaft, is rather twisted, the upper extremity 
cylindrical, the lower flattened , two longitudinal 
ridges, arising one from the outer the other from 
the inner condyle, afford attachment to intermus- 
cular septa, and divide the bone into an anterior 
and posterior surface. The outer condyloid ridge 
is interrupted by an oblique groove which lodges 
the musculo-spiral nerve and superior profunda 
artery ; upon the external and central aspect is a 
triangular rough surface for insertion of the deltoid 
muscle, and upon the inner side of the centre is a 
rough line for the insertion of the coraco-brachialis 
muscle. The posterior siiidace gives origin to 
second and third heads of the triceps. The nutrient 
foramen is directed towards the joint. 
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Internal condyle is promiticnt and sharp, afford- 
ing attachment to the pronator radii teres and 
flexor muscles and the internal lateral ligament. 

External condyle^ less prominent, but descends 
nearer to the joint, gives origin to the anconeus, 
the extensor muscles, to the supinator brevis, and 
to the external lateral ligament. 

The inferior articulating surface presents ex- 
ternally a small round head or capitellum^ situated 
nearer the anterior than the posterior part of the 
bone, for the radius. Interaally the trochlea or 
pulley-like surface for the ulna, which extends round 
to the posterior aspect of the bone. 

Coronoid fossa^ in front of the bone above the 
trochlea, and receives the coronoid process of the 
ulna when flexed. 

Olecranon fossa^ at the back of the bone above 
the trochlea, and receives the olecranon process of 
the ulna when extended. 

Development . — From seven centres — one each for 
the head, greater tuberosity, shaft, external con- 
dyle, capitellum, trochlea, and internal condyle, 

THE ULNA 

Is placed on the inner side of the forearm, and 
is longer and stronger than the radius. 

Upper extremity articulates with the humerus 
and radius. 

Olecranon process forms the projection of the 



elbow, is the highest part of the hone, and by its 
upper surface gives insertion to the triceps muscle ; 
posterior to this it is smooth for a bursa mucosa. 

Coronoid process, anterior and inferior to the 
olecranon, is smaller than it, and has below a 
triangular rough surface for the inscition of the 
brachialis anticus muscle; on the inner aspect 
there are two eminences, one for the second head of 
the pronator radii teres, the other for the flexor 
Bublimis digitorum ; to the free border of this 
process is attached the internal lateral ligament. 

Greater aUjmoul cavHy has its long axis from 
before backwards, is divi<led in the centre by a 
ridge into two lateral portions, and receives the 
trochlea of the humerus It is bounded above by 
the olecranon, below by the coronoid process. 

Lesser sigmoid cavity, on the outer side of the 
coronoid process, is concave and oval, and receives 
the side of the head of the radius. 

Shaft presents three surfaces and three borders ; 
the anterior surface gives origin above to the flexor 
profundus digitorum ; below to the pronator quad- 
ratus, and is pierced by the nutrient foramen which 
is directed upwards ; the posterior surface gives in- 
sertion to the anconeus, and origiiJ to the supinator 
brevis and extensor muscles of the thumb and 
index finger ; the internal gives oiigin to the flexor 
profundus digitorum , below it is subcutaneous.^Of 
the borders, that directed towards the radius is the 
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l)eRt marked ; it gives attachment to the inter- 
osseous membrane. 

Carpal ea tremiti/y slender and rounded, presents 
the head, which hy its side articnlatcs with the 
radins, and by its carpal a‘'pcct with the fibro- 
cartilage of the wu'ist joint, also the styloid pro- 
cess at its inner maigin, wdiich by its apex 
gives attachment to the internal lateral ligament 
of the carpus, and by a depression at its root, to the 
fibro-cartilage ; posteriorly it presents a groove for 
the tendon of the extensor carpi ulnaris muscle. 

Development — By three centres — one for the 
olecranon, one for the shaft, and one for the lower 
extremity. 

THE RADIUS 

Is situated external to the ulna, and is shorter 
than that bone by the length of the olecianon. 

Head, a circular cavity with a smooth vertical 
border, articulates above with the capitellum of the 
humerus, and laterally wdth the lesser sigmoid 
cavity of the ulna. 

Ncclc about an inch in length, narrow and 
rounded, and terminating in the 

Tuhercle, a prominent process, into the posterior 
part of which is inserted the biceps muscle. 

Shaft, triangular, and somewhat curved ; by its 
anterior surface it affords origin to the flexor longus 
pollicis, and insertion to the pronator quadratus 
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muscles; by its posterior convex surface to the 
supinator radii brevis and extensor muscles of the 
thumb ; its external surface is round and convex, 
and rough near its centre for the insertion of the 
pronator radii teres ; leading from the tubercle to 
the outer surface is an oblique ridge which gives 
origin to the flexor sublimis digitorum. The inner 
border is sharp for the attachment of the inter-osseous 
membrane, and the foramen for the nutrient artery is 
upon the anterior surface and directed upwards. 

Carpal extremity^ expanded and quadrilateral, 
gives attachment by its anterior border to the 
anterior carpal ligament ; on its posterior aspect it 
is marked by a number of grooves : the most external 
one lodges the extensores ossis metacarpi pollicis 
and primi internodii pollicis ; the second, the ex- 
tensores carpi radialis longior and brevior ; the 
third, narrow and oblique, the extensor secundi 
internodii pollicis; the fourth, the extensor communis 
digitorum and indicator ; and the groove between 
the radius and ulna gives passage to the extensor 
minimi digiti. 

Styloid procesSf prolonged on the outer side of 
the bone downwards, gives attachment by its apex 
to the external lateral ligament ; to its base is in- 
serted the supinator radii longiis. 

Sigmoid cavity, on the inner border of the carpal 
extremity for articulation with the ulna. 

Carpal a^eet presents two concave, articular 
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facets, divided by a slight ridge ; the external being 
triangular for articulation with the os scaphoides, 
the internal quadrilateral for the os lunare. 

Development . — One for the shaft and one for each 
extremity. 


THE CARPUS 

Consists of two rows of small bones, four bones 
in each row, placed between the forearm and meta- 
carpus. It is convex and rough upon its dorsal 
aspect and concave upon its palmar aspect, where 
the vessels, nerves, and tendons of the flexor muscles 
are situated ; towards the radius and inter-articular 
cartilage of the wrist it is convex ; towards the 
metacaipus it presents articular surfaces for the 
metacarpal bones. Each carpal bone has one 
centre of ossification. 

PIRST ROW. 

Oe Scaphoides. 

Sitmtion^ on outer and upper part of the carpus, 
next the styloid process of tho radius. 

Articulations^ with the radius above, with the 
trapezium and trapezoides below, and with the 
lunare and magnum internally. 


Os L/unare. 

Situation^ between the scaphoides and nuneiforme. 
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Articulations^ with the radius above, with the 
magnum and unciforme below, with the scaphoid 
externally, and with the cuneiforms internally. 

Os Cuneiforme. 

Situation^ at the internal and upper part of the 
carpus between the lunare and pisiforme. 

Articulations, with the lunare externally, with 
the carpal fibro-cartilage above, with the uncifoime 
below, and upon its palmar aspect with the 
pisiforme. 

Os Pisiforme. 

Situation, upon the inner and palmar aspect of 
the cuneiforme. 

Articulation, by a circular flat facet with the 
cuneiforme. 


SECOND ROW. 

Os Trapezium. 

Situation, between the scaphoides and metacarpal 
bone of the thumb. 

Articulations, with the scaphoides above, with 
the metacarpal bone of thumb below, and inter- 
nally with the trapezoides and side of the meta- 
carpal bone of the index finger. 

Groove, upon its palmar aspect for the passage 
of the tendon of the flexor carpi radialis muscle. 
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The surface which articulates with the first meta- 
carpal bone is concave in one direction, convex in 
the other. 

Oa Trapezoidea. 

Situation^ between the trapezium, magnum, sca- 
phoides, and metacarpal bone of the index finger. 

Articulations^ with the scaphoides above, the tra- 
pezium externally, the magnum internally, and be- 
low with the metacarpal bone of the index finger. 

Oa Magnum. 

Processes^ head, neck, and body. 

Silwition, between the scaphoides and lunare, and 
the second, third, and fourth metacarpal bones. 

Articulations, by its head with the scaphoides 
and lunare, by its base with the second, third, and 
Fourth metacarpal bones ; externally with the trape- 
zoides, and internally with the unciforme. 

Os Onciforme. 

Situation, between the cuneiforme and metacarpal 
bones of the ring and little fingers. 

Articulations, with the lunare above, the magnum 
externally, the- cuneiforme internally, and below 
with the fourth and fifth metacarpal bones. 

Process, a hook-like process upon its palmar 
aspect. 



The carpal bones in tbeir natural state are so 
arranged that the os magnum and os uncifbrme 
form a convex head which is received into a con- 
cavity formed by the ossa -scaphoides, lunare, and 
cuneitbrme. The trapezium and trapezoides form 
a concavity which receives the convex surface of 
the OB scaphoides. 

THE METACARPUS. 

This part consists of five long bones placed be- 
tween the carpus aiid the fingers. 

Bdaes^ irregularly flattened for articulation with 
the St cond row of carpal bones, with rough surfaces 
for the attachment of ligaments. 

HeadSf convex, and roumled for articulation with 
the first bones of the fingers, and affording attach- 
ments for the capsular, transverse, and lateral 
ligaments. 

Bodies. — The^rs^, for the thumb, is the thickest 
and shortest ; its carpal articulating surface corre- 
sponds with the saddle-like articulating surface of 
the os trapezium ; the second^ thirds and fourth 
present on the dorsal aspect of each a prominent 
line, whi(di bifurcates towards the head ; the fifth 
presents an oblique line on its dorsal^spect, which di- 
vides it into two surfaces. The second is the longest. 
Each metacarpal bone is developed by two centres, 
one for the shaft and one for the distal extremity. 
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THE EINGEBS. 

The fingers are composed of three ‘ phalanges, 
except the thumb, which has only two. 

The first phalanges are five in number, their 
bases presenting oval concavities for the heads of 
the metarcarpal bones ; their anterior extremities 
are convex from before backwards, and concave 
from side to side, to articulate with the second 
phalanges. 

The middle^ or second phalanges are four in 
number, and smaller than the first; their bases 
present pulley-like surfaces, to form a ginglymoid 
joint with the first phalanges, and at their anterior 
extremities resemble the first. 

The ungual, or third phalanges, are five in 
number, and the smallest. By their bases they 
form a ginglymoid joint with the middle phalanges ; 
and their extremities are convex upon their dorsal 
aspects for the support of the nail, whilst their 
palmar aspects are irregularly tuberculated for the 
extremities of the fingers. 

The sesamoid hones are sometimes absent. In 
general two are to be found between the metacarpal 
bone of the thumb and its first phalanx,, and one 
or two at the corresponding joint of the index 
finger. 

Each phalanx has two centres of ossification, 
one for the base and one for the shaft. 

D 
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THE LOWER EXTREMITY. 

The bones proper to the lower extremity are the 
femur, the tibia, the fibula, the patella, seven 
tarsal bones, five metatarsal bones, and fourteen 
phalanges. 

FEMUR. 

Head, forms nearly two- thirds of a sphere, and 
articulates with the acetabulum, being directed 
forwards, upwards, and inwards ; below and behind 
its centre is a rough depression for the ligamentum 
teres ; its junction with the neck is marked by a 
rough line. With the exception of these parts the 
head is covered by cartilage in the recent state. 

Nech^ extends obliquely downwards, outwards, 
and forwards, and connects the head with the 
shaft, which it joins at an obtuse angle ; it is flat- 
tened from before backwards, and its lower border 
is much longer than its upper The obliquity of 
the neck to the shaft varies at diff irent periods of 
life, forming in children a gentle curve from the 
axis of the shaft, while in old subjects the neck 
forms nearly a right angle with the shaft. 

Great trochanter^ is continued upwards from the 
shaft, but does not extend as high as the head ; is 
situated externally, and gives attachment to the 
gluteus medius, gluteus minimus, pyriformis, 
obturator intemus and two gemelli, quadratus 
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femoris, and part of the vastus externus. Over its 
outer surface plays the flat tendon of the gluteus 
znaximus. 

Digital^ or trochanteric fosBa^ is situated at the 
root of the great trochanter, and affords insertion 
to the obturator externus. 

Lesser trochanter ^ is placed posterior and internal 
to the shaft, and has inserted into it the tendon of 
the psoas magnus, and the surface immediately 
below affords insertion to the iliacus muscle. Be- 
tween the tendon and the bone is a bursa. 

Inter-trochanteric lines^ are two in number, one 
anterior, and the other posterior, the latter being 
the more prominent ; as their name implies, they 
pass obliquely from one trochanter to the other. 

Shaft, is broad at each extremity, particularly 
towards the knee, and is iian’ow and triangular in 
the centre ; it is arched and smooth anteriorly, 
where it gives origin to the crureus and suberureus 
muscles ; the posterior aspect is concave, and pre- 
sents a prominent ridge called the linea aspera; 
The foramen for the nutrient artery is situated on 
this aspect about the middle of the bone, and is 
directed upwards. 

Linea aspera, for the attachment of muscles, is 
a prominent ridge, extending along the central 
third of the hack of the shaft ; towards the upper 
third it bifurcates, one ridge running towards each 
trochanter ; inferiorly it also divides into two ridget; 

D 2 
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which pass to each condyle, the inner one being 
interrupted where the popliteal vessels pass over it. 
Between these inferior ridges there is a flat, tri- 
angular surface, which forms part of the popliteal 
space. 

External condyle^ projects more upon the an- 
terior surface of the femur than the internal ; its 
articular surface is broader and ascends higher 
upon the shaft : upon its outer surface it presents a 
narrow groove for the origin of the popliteus. 

Internal condyle^ more prominent, longer, and 
narrower than the external; and it descends lower 
in order that both condyles should rest upon the 
tibia in the natural oblique direction of the femur. 

External tuherosity, above the external condyle, 
for the attachment of the external lateral ligament 
of the knee-joint. 

Internal tuberosity ^ above the internal condyle, 
and more prominent than the external, for the in- 
ternal lateral ligaments and the insertion of the 
adductor magnus tendon. 

Trochlea, between the condyles on their anterior 
aspect, supports the patella when the leg is ex- 
tended. 

Inter-condyloid notch^ is situated posteriorly 
between the condyles. 

Development. — ^By five centres ; one for the shaft 
and neck, one for each extremity, and one for each 
trochanter. 
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PATELLA, 

Is a sesamoid bone, triangular, the base superiorly 
having the common extensor tendon inserted into 
it, the apex below, to which is attached the liga- 
mentum patellae. 

Anterior eurfacet is convex, and presents a fibrous 
appearance. 

Posterior surface^ presents two articular sur- 
faces, divided by a prominent ridge ; the internal 
surface is the deeper, while the external is broad 
and shallow. The inner border is sharper and 
more prominent than the outer. 

Development . — By one centre. 

TIBIA. 

Upper extremity^ articulates with the femur, and 
is expanded from side to side to form two articular 
surfaces which support the condyles of the femur. 
These surfaces are oval and concave, of which the 
inner is the deeper and longer. Between them 
is the spine, a bifid extremity, in front of and 
behind which are depressions for the attachment of 
the crucial ligaments and the semilunar cartilages. 
On each side of the upper extremity is a rounded 
prominence, the external and internal tuberosities ; 
on the outer one is a flat articular surface for the 
fibula, on the inner a groove for the insertion of 
the semi-membranosus muscle. Anteriorly it is 



convex and has a tubercle for the attachment of 
the ligamentum patellae ; posteriorly it is slightly 
hollowed. 

Shaft, triangular, presenting three surfaces 
separated by corresponding edges. The inner sur- 
face is convex and subcutaneous, except at its 
upper part, where the tendons of the sartorius, 
gracilis, and semi-tendinosus pass over it ; it ter- 
minates below in the inner malleolus ; the outer 
surface is covered by the tibialis anticus muscle for 
its upper two-thirds and is here concave ; inferiorly 
the bone is flattened to support the tendons of the 
extensor tendons of the toes ; the posterior surface 
presents an oblique ridge directed upwards and 
outwards for the origin of the soleus, above this a 
triangular flat surface for the insertion of the popli- 
teus, and below the ridge the bone gives origin to 
the flexor longus digitorum ; the nutrient foramen, 
which is the largest in the body, is a little below 
this ridge, and directed downwards. Of the edges, 
the anterior is most prominent and subcutaneous ; 
the inner is less defined, and the outer is well 
marked, giving attachment to the interosseous 
membrane. 

Lower extremity, is much smaller than the 
upper and quadrilateral, the anterior edge being 
convex for the passage of the extensor tendons ; 
the posterior, marked by a groove, for the passage 
of the tendon of the flexor longus pollicis muscle ; 
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the external preaenting a rough, triangular depres- 
sion for the fibula, and the internal terminating in 
the internal malleolus. 

Infernal malleolus, is convex and subcutaneous 
internally ; its articular aspect is smooth to articu- 
late with the astragalus ; it gives attachment by 
its inferior border to the internal lateial ligament of 
the ankle-joint, and is grooved posteriorly for the 
tendons of the tibialis posticus and the flexor com- 
munis digitorum muscles. 

Inferior articular surface, rests upon the upper 
surface of the astragalus ; it is quadrilateral and 
concave from before backwards, and joins the 
smaller articular surface of the internal malleolus 
at a right angle. 

Development . — By three centres, one for the shaft 
and one for each extremity. 

FIBULA.. 

Situation, on the outer side of the tibia. 

Upper extremity, or head, articulates with the 
tibia by a small circular surface directed upwards 
and inwards, and affords fittachment to the external 
lateral ligament of the knee-joint and the biceps 
muscle by a single projection, called the styloid 
process. 

Neeh, is the small constiicied part by which the 
head is united to the shaft. 
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' Shc^ft, tnangular and twisted, gives origin to the 
peronei muscles by its external surface, to the 
soleus tibialis posticus and flexor longus pollicis by 
Hi posterior surface, to the extensor longus digito- 
rum, peroneus tertiu8,and extensor proprius pollicis 
by its anterior surface. Its inner edge is well de- 
fined, to affoi d attachment to the interosseous mem- 
brane ; and the nutrient foramen, directed down- 
wards, is placed upon the posterior aspect of the 
bone. 

I'arsal extremity^ presents a large oval process 
called tho external malleolus, about two inches and 
a half above which the shaft is constricted. 

External rfialleolus^ is larger, longer, and more 
prominent than the internal, on a line posterior to 
which it is situated ; by its edge it affords attach- 
ments to the external lateral ligament of the ankle- 
joint. Its outer surface is convex and subcutaneous ; 
the inner or articular is triangular and smooth to 
articulate with the outer side of the astragalus, to 
the side of which is a rough depression ; the pos- 
terior border presents a groove for the passage of 
the tendons of the peronei muscles. 

Development — By three centres, one for the shaft 
and one for each extremity. 

THE TARSUS, 

Forms the posterior part of the foot ; the bones 
which compose it are seven in number, and articu- 
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late with one another. It is connected above to 
the tibia and fibula, below it is arched, and ante- 
riorly it articulates with the bases of the five 
metatarsal bones. The seven tarsal bones are the 
calcanenm, astragalus, scaphoid, cuboid, and three 
cuneiform bones. 

CALCANEUM, OE OS CALCTS. 

Situation^ at the posterior and under part of the 
tarsus. 

Posterior aspect, elongated to form the heel, 
presents a smooth surface above for a bursa, and a 
rough surface below for the insertion of the tendo- 
Achillis. 

Anterior aspect, articulates by a triangular 
concavo-convex surface with the cuboid bone. 

Superior aspect, presents two articular facets to 
support the astragalus : the posterior convex ; thc) 
anterior, oblong and concave, is situated on the 
upper aspect of the sustentaculum tali. They are 
separated by a long groove for the attachment of 
the interosseous ligament. 

Inferior aspect, is irregular, and presents two 
tubercles, the internal of which is the more promi- 
nent; they afford origin to muscles. 

External aspect, presents posteiiorly a small 
tubercle for the attachment of the middle division 
of the external lateral ligament. In front is a 
ridge, the peroneal tubercle, above which passes 
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the peroneus hrovis and below the peroneus 

lODgUS. 

Internal aspect^ is deeply conravo for the lodg- 
ment of the plantar vessels and nerves and the 
flexor tendons ; bounding the concavity above is a 
process of bone, the Icf'Ser process, or sustentaculum 
tali, to the border of which is attached the internal 
lateral ligament. 

It articulates with two bones, the astragalus and 
the cuboid. 


ASTRAGALUS. 

Situation^ at the upper and middle part of the 
tarsus, between the malleoli ; the tibia above and 
the os calcis below. 

Inferior aspect, presents a smooth articular sur- 
Jace, convex from before backwards, broader in front 
than behind, and articulates with the tibia. 

Inferior aspect, presents two articular surfaces 
for the os calcis, which arc separated by a groove for 
the interosseous ligament. 

Posterior aspect, is narrow, and presents a groove 
for the flexor longus pollicis, and a pointed eminence 
for the posterior division of the external lateral 
ligament. 

Anterior aspect, convex and smooth, forms the 
head, which is directed forwards and inwards, and 
is larger than the concavity of the scaphoid bone, 
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with which it articulates. Between the head and 
the bone is a narrow constriction — the neck. 

External aspect, presents a triangular concave 
surface for articulation with the external malleolus. 

Internal aspect, presents a pyriform surface for 
articulation with the internal malleolus. 

It articulates with the tibia, fibula, os calcis, and 
scaphoid. 

SCAPHOIDES. 

Situation, middle of the tarsus. 

Superior and inferior aspects, rough, for the at- 
tachment of ligaments. 

External and internal aspects, the attachment 
of ligaments ; the internal also presents a tubercle 
for the insertion of the tendon of the tibialis pos- 
ticus. 

Posterior aspect, is smooth and concave for arti- 
culation with the head of the astragalus. 

Anterior aspect, presents two vertical lines, which 
divide it into three smooth surfaces for articulation 
with the cuneiform bones, and in general a small 
articular facet extemally, for articulation with 
the cuboid bone. 

It articulates with the astragalus, three cuneiform 
bones, and occasionally with the cuboid bone. 

CUBOIDES. 

Situation, outer and anterior part of the tarsus. 
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Superior ctepeci, flat and rough, for attachment 
of ligaments. 

Inferior aspect^ tuberculated behind for the cal- 
caneo-cuboid ligament, and presenting a groove 
anteiiorly for the tendon of the peroneus longus 
muscle. 

Posterior aspect^ smooth, concave and triangular, 
to articulate with the os calcis. 

Anterior aspect^ presents two articular facets; 
the external, triangular, articulates with the fifth 
metatarsal bone ; the internal, quadrilateral, for the 
fourth metatarsal bone. 

External aspect^ free, and is marked by the com- 
mencement of the peroneal groove. 

Internal surface presents anteriorly an oval 
facet for articulation with the external cuneiform 
bone, and occasionally posteriorly one for the sca- 
phoid bone. 

It articulates with os calcis, external cuneiform 
bone, fourth and fifth metatarsal bones, and occa- 
sionally with the scaphoid. 

INTERNAL CUNEIFORM BONE, 

The largest of the three, articulates behind with 
the scaphoid ; in front with the first metatarsal 
bone ; externally with the middle cuneiform and 
side of the second metatarsal bone ; on the internal 
aspect there is a smooth surface for the play of the 
tendon of the tibialis anticus muscle. 
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Tvhtfclt^ is situated inferiorly for the insertion 
of the tendon of the tibialis anticus muscle, and 
part of the tendon of the tibialis posticus. It arti- 
culates with the scaphoid, middle cuneifoim and 
first and second metatarsal bones. 

MIDDLE CUNEIFOEM BONE, 

The smallest, articulates behind with the sca- 
phoid; in front with the second metatarsal bone; 
internally with the internal cuneiform and exter- 
nally with the external cuueifonn. 

EXTERNAL CUNEIFORM BONE, 

Articulates behind with the navicular bone ; be- 
fore with the third metatarsal bone ; internally 
with the middle cuneiform and side of the second 
metatarsal bone ; and externally with the cuboid 
and fourth metatarsal bone. 

Each tarsal bone has one centre of ossification, 
except the os calcis, which has two. 

THE METATARSUS, 

Is the middle part of the foot, and is composed of 
five long bones placed between the tarsus and the 
toes. 

FIRST METATARSAL BONE, 

The shortest and thickest, is convex above and 
concave below. 
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Posterior extremity, is smooth and oval, to arti- 
culate with the internal cuneiform bone. 

Anterior extremity, round, to articulate with the 
first phalanx of the great toe. The under surface 
of this extremity articulates wdth two sesamoid 
bones, and receives the insertion of the tendon of 
the peroneus longus. 

SECOND METATAKSAIi BONE, 

The longest. 

Posterior extremity, articulates with the three 
cuneiform bones, and also with the metatarsal 
bone. 

Anterior extremity, presents a round head, for 
articulation with the second too ; it is separated 
from the shaft of the bone by a groove. 

THIRD METATARSAL BONE. 

Posterior extremity, articulates with the third 
cuneiform bone. 

Anterior extremity, resembles the second, and 
articulates with the third toe. 

FOURTH METATARSAL BONE. 

Posterior extremity, articulates with the cuboid 
bone, and by its inner side with the third cunei- 
form. 
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Anterior extremity^ resembles the second, and 
articulates with the fourth toe. 

FIFTH METATARSAL BONE. 

Posterior extremity^ articulates with the cuboid 
bone by a surface directed obliquely upwards and 
outwards. 

Anterior extremity^ resembles the second, and 
articulates with the fifth toe. 

PHALANGES, OR TOES, 

Arc composed of fourteen bones, three to each toe, 
except the first, which has only two. 

FIRST PHALANGES. 

SJiapej convex above, concave below, and the 
longest. 

Anterior extremities, convex from above down- 
wards, and concave laterally ; form ginglymoid arti- 
culations with the second phalanges. 

Posterior extremities, are large, and present 
rounded concavities for the heads of the metatarsal 
bones. 


SECOND PHALANGES. 

Anterior extremities, resemble those of the first 
phalanges. 

Posterior extremities, concave from above down- 
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wards, and convex transversely, articulate with the 
first phalanges. 

THIRD PHALANGES. 

Anterior extremities^ pyramidal in form, support 
the nails on their upper surface, and are rough on 
the under surface. 

Posterior extremities j resemble the posterior ex- 
tremities of the middle phalanges. 

SESAMOID BONES, 

Are uncertain in development ; two are generally 
found at the base of the first phalanx of the great 
toe and one at that of the fifth toe. They are also 
frequently developed in the tendons which cross the 
sole of the foot in those situations where they are 
subjected to much pressure. 


THE SKULL 

Consists of two parts, the cranium and the face : 
the former is composed of eight hones, the occipital, 
two parietal, frontal, ethmoid, sphenoid, and two 
temporal ; the face, of fourteen bones, two malar, 
two nasal, two supeiior maxillary, two lachrymal, 
two palate, two inferior turbinated bones, the 
vomer and the infeiior maxilla. 
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OCCIPITAL BONE. 

Situation^ posterior and inferior part of cranium. 

Posterior surface^ is convex, and presents the 
external occipital protuberance about its centre; 
passing from the protuberance to the foramen 
magnum is a ndge, the crest which affords attach* 
niont to the ligamentum nuchae. Arching outwards 
are two transverse lines, the superior and inferior 
curved lines. 

Foramen magnum^ larger internally than exter- 
nally, is of oval form, and transmits the medulla 
oblongata and its membranes, the vertebral arteries, 
and spinal accessory nerves. 

Condyles^ two in number, smooth, convex, and 
oblong, look downwards, outwards and backwards ; 
they converge anteiiorly, and on their inner aspects 
are two tubercles for the check ligaments. 

Anterior condyloid foramina, placed in front of 
the condyles for the passage of the hypoglossal 
nerves. 

Posterior condyloid foramina, hAimd. the condyles 
for the passage ot veins to the lateral sinus. They 
are sometimes absent. 

J ugular eminences, external to each condyle ; 
each forms, w’ith the temporal bone, the foramen 
lacenim posterius. 

Interned surface, is concave, and is divided into 
[four fossa by a crucial ridge ; the two superior are 
n 
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for the posterior cerebral lobes, the two inferior for 
the lobes of the cerebellum. The upper half of the 
vertical line gives attachment to the falx cerebri, 
the lower half to the ’falx cerebelli ; the transverse 
ridge gives attachment to the tentorium cerebelli, 
and also presents a groove for the lateral sinus. 
At the junction of the vertical with the transverse 
ridge is the internal occipital protuberance. 

Groove for the termination of the lateral 
ainvs, on each side of the foramen magnum above 
the jugular eminence. 

Basilar ’process^ passes forwards and upwards to 
join the sphenoid bone, is rough infcriorly Ibr the 
attachment of the rectus capitis anticus major and 
minor muscles, and the fibrous band of the 
pharynx ; and upon its cerebral aspect, is smooth 
and concave from side to side to suppdrt the pons 
A^arolii and basilar artery, and marked laterally by 
two superficial grooves, which lodge the inferior 
petrosal sinuses . It articulates with six bones — 
viz., the tw'o parietal, the two temporal, the 
sphenoid, and the atlas. 

Development. — I5y four centres ; one for the tabu- 
lar portion, one for the basilar process, and one for 
each condyle. 

PARIETAL BONES. 

Situation, upper and lateral parts of cranium ; 
they are quadrjlateral. 
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External surface, smooth, convex, and marked 
by a semicircular ridge, the temporal ridge, which is 
continuous with the temporal ridge of the frontal 
bone ; close to the upper border is a foramen, the 
parietal foramen. 

Four 'borders . — The upper is the longest, and 
joins its fellow ; the anterior joins the frontal bone ; 
the posterior the occipital, and is very irregular ; and 
the inferior is thick where it joins the mastoid 
process, but thin and semicircular where it is over- 
lapped by the squamous portion of the temporal bone. 

Four angles . — The anterior inferior is long and 
curved, and joins the sphenoid bone; upon its 
cerebral aspect is a canal or groove for the middle 
meningeal artery. The posterior inferior angle is 
grooved upon its cerebral aspect to lodge part of 
the lateral sinus. The superior angles are rather 
rounded. 

Internal surface, concave, and marked by the 
convolutions of the brain, and the ramifications of 
the middle meningeal artery, presents along its 
upper border a shallow groove, which, with its fellow, 
lodges the superior longitudinal sinus ; external to 
this groove are shallow depressions, marking where 
the Pacchionian bodies were situated. Each parie- 
tal bone articulates with five bones — the occipital, 
the frontal, its fellow of the opposite side, the 
sphenoid, and the temporal. 

Development . — By one centre. 

E 2 
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FEONTAL BONE. 

Situation^ upper and anterior part of the skull. 

External^ or fronted aspect^ is smooth, conyex, 
and arched, and presents a median vertical depres- 
sion, which marks the original division of the bone 
into two. 

Frontal eminences, on each side of the median 
line, marking the points of ossification of the 
bone. 

Superciliary ridges, two prominences which 
extend for about an inch on each side of the 
median line, below the frontal eminences ; between 
the ridges is the ghbella, or nasal eminence. 

Nasal spine, a projection at tho infeiior part of 
the median line. 

Orbital arches, form the upper margins of the 
orbits, and present towards their inner third the 
supra-orbital foramina or notches, for the passage 
of the supra-orbital nerve and artery. 

External angular process, at the outer termina- 
tion of the orbital arches. 

Internal angular process, at the inner termina- 
tion of the orbital arches. 

Temporal ridges, extend backwards and upwards 
from the external angular process. 

Internal, or cerebral aspect, is concave, and pre^ 
Bents in the median line a groove, which corre- 
sponds to the superior longitudinal sinus. 
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Crestf at the comraenceraent of the median 
groove, gives attachment to the falx cerebri. 

Foramen ccecum^ at the root of the crest, gives 
passflge to a vein which opens from the nose into 
the longitudinal sinus. 

On each side of the median are depressions 
which correspond with the convolutions of the brain. 

Horizontal portion^ or orbital processes ^ trian- 
gular, and form the roof of the orbit by their 
smooth concave surface, and on their convex sur- 
face are marked by convolutions ol the brain. 
Towards the external angular process of each is a 
fossa for lodging the lachrymal gland, and at the 
nasal margin is a depression for the reflected tendon 
of the superior oblique muscle. 

Ethmoidal notch^ quadrilateral, is situated 
between the orbital processes, and articulates with 
the ethmoid bone by a serrated margin ; ils edges 
being cellular, to complete the ethmoidal cells. 

Anterior and posterior ethmoidal foramina^ 
along the margin of the ethmoidal notch, the ante- 
rior giving passage to the interior ethmoidal vessels 
and nasal branch of (he ophthalmic nerve, the 
posterior one to the posterior ethmoidal vessels. 

Frontal siniises, which exist only in the adult, 
at the anterior inferior part of the bone separating 
its two tables, open on each side of the nasal pro- 
cess. 

It articulates with twelve bones — viz. the sphenoid, 
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maxillary, two lachrymal, and two malar. 

Development, — By two centres — one for each 
frontal eminence. 

TEMPORAL BONE. 

SitvatioUf at the lateral, middle, and inferior 
part of the skull. It is divided into squamous, 
mastoid, and petrous portions. 

Squamous portion^ semicircular, convex, and 
smooth on its external aspect ; on its internal, it 
is marked by the convolutions of the brain, and by 
grooves for the middle meningeal artery. 

Zygomatic process^ arises by two roots : one, ante- 
rior, passes inwards bounding the front of the 
glenoid cavity ; the other, posterior, bifurcates, of 
which one division passes in front of the external 
auditory meatus, the other passes horizontally 
backwards and is gradually lost. The process 
then passes forwards and terminates in a triangular 
serrated border to articulate with the malar bone. 

Zygomatic tubercle^ situated at the junction of 
the zygomatic roots, and gives attachment to the 
external lateral ligament of the lower jaw. 

Glenoid fossa, transversely oval, deep anteriorly 
for the reception of the condyle of the lower jaw, 
and shallow posteriorly, where it lodges a portion 
of the parotid gland. 

Glasserian fissure, crosses the glenoid fossa in 
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a direction obliquely forwards and inwards. It 
transmits the laxator tympani muscle, the tym- 
panic artery, and the processus gracilis of the 
malleus. The chorda tympani passes through a 
canal which runs parallel to the Glasserian fissure 
and emerges close to the Eustachian tube. 

Mastoid process^ at the posterior and inferior 
aspect of the hone ; externally it is rough for the 
insertion of muscles ; internally it is grooved for 
the lateral sinus. 

Mastoid grooves^ internal to the mastoid process 
for the occipital artery and the origin of the pos- 
terior belly of the digastric muscle. 

Mastoid foramen^ posterior to the mastoid pro- 
cess for the transmission of a vein to the lateral sinus. 

Mastoid ceUSf in the interior of the mastoid 
process. 

Fetrous portion^ containing in its intenor the in- 
ternal ear, extends fomards, inwards, and a little 
downwards, and presents three surfaces, three bor- 
ders, a base, and an apex. 

Anterior surface, presents for examination : 

Depression for Gasserian ganglion on the ante- 
rior extremity. 

Hiatus Fallopii, a foramen about the middle of 
the surface, for the passage of the great petrosal 
nerve. 

The superior semicircular canal, forms an emi- 
nence behind the hiatus Fallopii. 
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Posterior surface presents for exainination : 

Meatus auditorius interum^ about its middle, 
directed outwards for the transmission of the seventh 
pair of nerves and the auditory artery. 

Aqueductus vestihuliy a small slit-like opening 
behind the internal meatus, for the passage of a 
vein. 

Inferior surface presents for examination : 

A rough surface for the origin of tensor tympani 
and levator palati. 

Carotid canaly turns forwards, upwards, and in- 
wards, and gives passage to the internal carotid 
artery and sympathetic plexus. 

Aqueductus cochkee, posterior to the styloid pro- 
cess, for the passage of a vein. 

Jugular fossa, a smooth depression behind and a 
little external to the carotid foramen ; it forms with 
the occipital bone, the foramen lacerum posterius, 
which transmits the internal jugular vein and the 
eighth nerves. 

Foramen for Arnold's nerve, in the outer wall 
of the jugular fossa. 

Foramen for Jacobson's nerve, in the ndge of 
bone between the jugular fossa and the carotid fora- 
men, for the transmission of Jacobson’s nerve to 
the tympanum. 

Styloid 'process, long and tapering, descends 
obliquely forwards and inwards ; affords origin to 
muscles and ligaments. 
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Vafjinal process^ a plate of bone between the 
carotid foramen and the mastoid process. 

Stylo mastoid foramen, between the styloid and 
mastoid processes for the exit of the facial nerve; 
near the foramen is a minute aperture for Arnold’s 
branch of the pneumogastric nerve. 

Auditory process, commencing by the external 
meatus, leads inwards and forwards to the membrana 
tympani, and presents externally a rugged edge for 
the attachment of the cartilage of the ear 

Meatus auditorius externns, at the base of the 
petrous portion, leads to the tympanum. 

Tlie apex of the petrous portion presents the ter- 
mination of the carotid canal. 

Processus cochleariformis, a thin plate of bone 
separating two canals which are situated in the 
angle between the petrous and squamous portions ; 
the superior of which transmits the tensor tympani 
muscle ; the inferior forming the bony part of the 
Eustachian tube. 

Borders : the superior gives attachment to the 
tentorium cerebelli, and is grooved for the supenor 
petrosal sinus; the posit rior presents in front a 
groove for the inferior petrosal sinus, and behind the 
jugular fossa ; the anterior h&B an articulating bor- 
der for the sphenoid. 

The temporal articulates with five bones — the 
occipital, parietal, sphenoid, malar, and inferior 
tnaxilla. 
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Development. — By four centres, one for the squa- 
mous, one for the mastoid and petrous portions, one 
for the styloid process, and one for the auditory 
process. 


SPHENOID BONE. 

Situation, wedged transversely in tho base of the 
skull. 

Body, in the middle line, and presents six sur- 
faces. 

Superior surface, presents a fossa, called sella 
turcica, for the pituitary body ; in front of this is a 
transverse groove, the olivary process, on which 
the optic commissure rests ; still more anteriorly 
is a triangfular process, the ethmoidal spine ; be- 
hind the pituitary fossa are two rounded eminences, 
the posterior clinoid processes, below which are 
two notches for the passage of the sixth nerve. 

Posterior surface, is rough, for connexion with 
the basilar process of the occipital bone. 

Anterior surface, presents the openings of the 
sphenoidal sinuses. 

Inferior surface, presents the rostrum, which arti- 
culates with the vomer. 

Lateral surfaces, join the great alte, and are 
grooved for the internal carotid artery. 

Great wings, extend laterally from the sides of 
the body ; each presents three aspects : an anterior, 
smooth and quadrilateral, to assist in forming the 
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outer wall of tbe orbit ; tbe second, superior, con- 
cave, and marked by cerebral convolutions, to afcsist 
in forming the middle cranial fossa ; the third, ex- 
ternal, is divided by a crest. , The poi tion above 
forms part of the temporal fossa, and the portion 
below part of the zygomatic fossa. 

Spinous processes^ extend backwards and out- 
wards, and form the posterior termination of each 
great wing. 

Foramina rotunda^ at the internal part of the 
great wing, gives passage to the second division of 
the fifth. ^ 

Foramina ovalia, posterior and external to the 
foramina rotunda, give passage to the third divi- 
sion of the fifth and the arteria meningea parva. 

Foramina spinosa, in the spinous processes, give 
passage to the middle meningeal arteries. 

Lesser wings, or processes of Ingrassias, two thin 
plates of bone, extend horizontally outwards and 
end in a pointed process. Internally they terminate 
in two rounded eminences, the anterior clinoid pro- 
cesses, immediately in front of which are the optic 
foramina, which give passage to the optic nerves 
and ophthalmic arteries. The anterior borders are 
serrated to articulate with the frontal bone ; the 
posterior are free and rounded, and afford attach- 
ment to the sphenoidal folds of the dura mate;*. 
The upper surface is smooth, to support the cerebral 
lobes ; the inferior forms the upper boundaries of the 
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boundary being formed by the greater wings ; each 
transmits the third, fourth, first division of the fifth, 
the sixth nerves, the ophthalmic vein, and some 
sympathetic fibres. 

Pterygoid processes, one on each side, descend, 
from the angle of junction of the great alee and the 
body ; each divides into two plates, an external, 
broad and irregular ; an internal, long and narrow, 
which terminates in a hook-like process, the hamular 
process. 

Pterygoid fossa is the hollow between the ptery- 
goid plates posteriorly. 

Scaphoid fossa, at the base of the internal ptery- 
goid plate, gives origin to the tensor palati. 

Pterygopalatine canals, two grooves at the inner 
a'jpect of the internal pterygoid plate, for the pas- 
sage of the nerve and vessels of the same name. 

Vidian canals, at the roots of the pterygoid pro- 
cesses, for the passage of the Vidian nerves and ves- 
sels. 

Cornua sphenoidalia, two thin plates of bone, 
which close in the sphenoidal sinuses. 

The sphenoid articulates with all the bones of 
the cranium, and with five of the face — viz., the 
vomer, two malar, and two palate ; occasionally 
with the two superior maxillary bones. 

Development, — By ten centres ; two for posterior 
part of the body, two for anterior part of body 
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and lesser wings, two for the greater wings, two for 
the pterygoid processes, and two for the sphenoidal 
spongy bones. 

ETHMOID BONE. 

Situation^ in the ethmoidal notch of the frontal 
bone. It consists of a body, or central part, and 
two lateral processes. 

Crista galli, vertical process which divides the 
cerebral aspect into two equal portions, to w’hich is 
attached the commencement of the fabc cerebri. 

Cribriform plate, on each side of the crista galli, 
concave, to lodge the olfactory bulbs, and perforated 
with holes for the passage of the filaments of the 
olfactory nerves, the nasal division of the ophthal- 
mic nerve, and some small blood-vessels. 

Nasal plate, descends from the under surface of 
the crista galli, joins the sphenoid bone posteriorly, 
the vomer and nasal cartilage inferiorly, and the os 
frontis and nasal bones anteriorly. 

Orbital plate, ox os planum, a smooth square plate 
of bone situated externally and forming part of the 
orbit ; in its upper edge are two notches, wdiich, 
with those in the frontal bone, form the anterior 
and posterior ethmoidal foramina. 

Ethmoidal cells, between the orbit:il plate and 
the nasal plate, being ten or twelve in number. 
They are divided into anterior and posterior. The 
former, the most numerous, communicate by means 
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of the infundibulum with the frontal sinuses ; the 
latter, few and small in size, open into the sphe- 
noidal sinuses. 

Svperior spongy hone^ descends in a curved 
manner outwards from the upper and posterior part 
of the bone, forming a short channel, called the su- 
perior meatus of the nose. 

Middle spongy hone, larger and more curved, de- 
scends outwards, forming the middle meatus of the 
nose. 

Infundibulum, a smooth groove leading from the 
anterior ethmoidal cells to the middle meatus. 

Unciform process, an elongated lamella of bone, 
descending from the lateral mass to articulate with 
the inferior spongy bone. 

The ethmoid articulates with thirteen bones — 
viz , sphenoid, frontal, vomer, two nasal, two supe- 
rior maxillary, two lachrymal bones, two palate, and 
two inferior spongy bones. 

Development. — By three centres — one for the 
horizontal plate and one for each lateral mass. 

BONES OF THE PACE. 

MALAR BONE. 

Situation, at the outer and under part of the 
3rbit, forming the prominent part of the cheek. 

It is a quadrangular bone, and has two surfaces 
ind four processes. 



External surface, convex, and of irregular quad- 
rilateral form. 

External angular process, at the upper and 
outer edge, joins the frontal bone. 

Maxillary process, serrated, and rests at inner 
edge on the superior maxillary bone. 

Zygomatic process, passes backwards, and sup- 
ports the zygomatic process of the temporal bone 
by a serrated edge. 

JJjiper border, forms the outer and inferior mar- 
gin of the orbit. 

Orbital process, a thin plate of bone, which 
passes from the upper edge backwards and in- 
wards. 

Lower border, thick and uneven, for the origin 
of the masseter muscle. 

Temporal aspect, behind the zygomatic process, 
is smooth, for the lodgment of the temporal muscle. 

Foramina, two or three in number on its cu- 
taneous aspect, for vessels and branches of lachrymal 
nerves. It articulates with the frontal, superior 
maxillary, temporal, and sphenoid bones. 

Development . — By one centre. 

SUPERIOR MAXILLiLRY BORE. 

Body, quadrilateral and hollow, forms anteriorly 
\he facial surface ; it presents a slight depression 
above the sockets of the incisor teeth, the myrti- 
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form fossa for the depressor alse nasi ; external to 
this, the canine fossa for the levator anguli oris 
muscle ; and the opening of the iiifra-orhital canal 
for the infra-orbital vessels and veins. 

Orbital plate^ triangular and horizontal, forms 
part of the floor of the orbit. 

Infra-orbital canal^ passes from behind forwards 
between the plates of the orbital surface and ter- 
minates in the infraorbital foramen. It gives 
off a smaller canal, anterior dental^ which conducts 
a smaller nerve to the incisor teeth. 

Zygomatic surface, convex, separated from the 
facial surface by a vertical ridge ; presents a num- 
ber of small foramina, the posterior dental fora- 
mina, which give passage to the posterior dental 
vessels and nerves ; inferiorly and posteriorly is the 
tuberosity which corresponds to the dens sapientiaa. 

Nasal surface, presents an oblique ridgo /or the 
inlerior turbinated bone, and posteriorly a groove 
for the lodgment of the lachrymal duct ; behind 
the groove is the opening into the antrum. 

Malar process, external and superior, presents a 
triangular rough surjace for the malar bone. 

Nasal process, internal and superior, is serrated 
above to join the frontal bone, and presents a 
rough margin in front for the nasal bone ; posteriorly 
it is smooth to articulate with the lachrymal bone. 
Its cutaneous aspect is perforated by two or three 
small foramina for blood-vessels ; its nasal aspect 



■agents a lidge for the middle tnrbinated 
fene. 

I Alveolar process^ forms the lower part of the 
lody, and is hollowed out into sockets for eight 
leeth. 

Palatine process^ horizontal, is thick internally, 
knd rough where it joins its fellow ; its circum- 
rference corresponds to the alveolar processes, and 
its posterior edge is thin and serrated where it joins 
the palate bone ; its upper surface is smooth and 
concave from side to side, foi ming part of the floor 
of the nose, and its under surface is rough, forming 
part of the hard palate. 

Nasal create at the union of the palatine pro- 
cesses, ]>rojccts upwards to j-eceive the vomer. 

Nasal spine, projects forwards, above and between 
the central incisor teeth. 

Foramen iricisivvm, is common to both bones, 
and exists infcriorlj at the anterior union of their 
palatine plates ; superiorly it bifurcates and opens 
by two foramina, one to each nostril. 

Antrum maxiUare, or antrum Highmori, a large 
pyramidal cavity in the body of the bone, bounded 
abo\e by the orbital plate, below by the alveoli of 
the molar teeth, anteriorly by the canine fossa, and 
posteriorly by the temporal aspect ; externally it 
corresponds to the malar process, and internally it 
presents a large irregular opening. 

The superior maxilla articulates with nine or ten 

F 
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INFERIOR SPONGY BONE, 

Bough and convex towards the septum of the 
nose, and concave externally; presents a free margin 
inferiorly, and is attached above to the lachrymal 
bone and ethmoid, and to the ridge on the superior 
maxillary and palate bones. It completes the nasal 
duct inferiorly. 

Devtlojpment. — By one centre. 

LACHRYMAL BONE. 

Situation^ inner and front part of orbit, 

Edges^ serrated to join the os frontis above, the 
maxillary bone in front, the ethmoid bone behind, 
and the inferior spongy bone below. 

External surface, divided by a perpendicular 
ridge, presents a groove anteriorly for the lachrymal 
sac, and a smooth surface behind to assist in forming 
the orbit. 

Internal surface, closes in .the anterior ethmoidal 
cells. 

Development, — By one centre. 

NASAL BONE. 

Situation, above the nasal process of frontal 
bone and between the nasal processes of superior 
maxillary bones. 

External surface, convex, presents small fora- 
mina for blood-vessels. 
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Internal surface^ concave, and grooved by the 
nanal nerves. 

Superior edge^ thick and serrated, to join the 
frontal bone. 

Inferior edge^ thin and expanded, joins the late- 
ral nasal cartilages. 

External edge, is the longest, and is serrated to 
join the superior maxillary bone. 

Internal edge, is flat, and joins its fellow. 

The nasal bone articulates with the frontal 
snperior maxilla, opposite bone, and ethmoid bone. 

Development. — By one centre, 

VOMEE. 

Situation, in the middle line of nose. 

Superior edge, grooved to receive the azygos 
process of the sphenoid bone. 

Anterior edge, slightly grooved to receive the 
ethmoidal plate and nasal cartilage. 

Posterior edge, free, looks towards the pharynx. 

Inferior edge, the longest, is received into the 
nasal crest of the superior maxillary and palate 
bones. 

Development. — By two centres. 

INPERIOE MA:X:ILI4ARY bone. 

Pody, the anterior portion, projects inferiorly 
into mental process or chin, superiorly is sur- 



mounted by alveoli of four incisor teeth, ante- 
riorly has on each side a depression for muscles, 
and posteriorly two depressions for the digastric 
muscles, above which are two pairs of tubercles — 
the inferior for the genio-hyoidei, and the superior 
for the genio-hyo-glossi muscles. 

JSymphysia, a vertical ridge in the centre of body. 

Horizontal rami . — On the outer surface of each 
is an oblique ridge for muscles ; on the inner is the 
mylo-hyoidean ridge, above which is a depression 
for the sublingual gland, and another below for the 
Bubmaxillary gland. The lower edge is rounded 
and grooved for the facial artery, and upon the 
upper edge are alveolar processes. 

Angle, obtuse and rough for muscles. 

Ascending rami, are thick and round posteriorly, 
externally smooth, internally grooved. 

Coronoid process, passes upwards from anterior 
part of ascending ramus. 

Condyle, transversely ohlong to articulate with 
temporal bone. 

Neck, constricted part below condyle. 

Sigmoid notch, between condyle and coronoid 
process. 

Inferior demtal foramen, situated at internal sur- 
face of ascending ramus, and surmounted by a 
spine. 

Merdal foramen, situated at anterior surface of 
bone external to body. 
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Dental canal^ traverses bone between the two 
foramina, and communicates with each alveolus. 

Development. — By two centres, which coalesce at 
the symphysis. 


OS HTOIDES. 

Situation^ in the anterior part of the neck 
between the chin and larynx. 

Body^ square, is rough anteriorly for muscles, 
and smooth behind where it corresponds to tho 
epiglottis. 

Greater comtui^ pass obliquely backwards from 
the sides of the body, and end in tubercles. 

Lesser cornua^ are very small, and pass obliquely 
backwards and upwards from the point of junction 
of the great cornua and body, and connect the bone 
with the styloid process of temporal bone by means 
of the stylo-hyoid ligaments. 

The bones of the ear are described in connexion 
with tho organ of hearing. 

STTTUEES OP THE CBANIUM AND FACE. 

Coronal mture^ commences a little behind the 
external angular process of the frontal bone, at the 
upper termination of the great wing of the sphenoid 
bone, and, inclining backwards, extends across the 
cranium to the opposite corresponding point, con- 



72 

necting io its course tbe frontal to the parietal 
bones. 

Lamhdoid suture, commences at the union of 
the petrous portion of the temporal bone with the 
parietal and occipital bones, and extending across 
the posterior part of the cranium to the opposite 
corresponding point, connects the occipital to the 
parietal bones. 

Sagittal suture, extends from the angle of the 
occipital bones forwards, connecting in its course 
the parietal bones, and corresponding to the median 
line ; it generally terminates in the coronal suture, 
but is occasionally prolonged to the nasal bones, 
dividing the frontal bone. 

Squamous suture, corresponds to the semicircular 
edge of the squamous portion of the temporal bone, 
and connects it to the great wing of the sphenoid 
bone and to the parietal bone. 

Masto-occipital suture, extends from the termi- 
nation of the lamhdoid suture to the foramen 
lacerum posterius, and unites the mastoid process 
of the temporal bone to the occipital. 

Masto-parietal suture, extends nearly horizontally 
backwards from the posterior termination of the 
squamous suture to the lamhdoid suture, connecting 
the upper extremity of the mastoid portion of the 
temporal bone to the parietal bone. 

^henoid suture, extends around the irregular 
ma^ns of the sphenoid bone, connecting it to all 
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the bones of the hea(1, and to the malar, snperior 
maxillary, and palate bones. 

Ethmoid suture^ surrounds the ethmoid bone, 
connecting it to the frontal, nasal, snperior maxil- 
lary, lachrymal, and palatine bones, and to the 
vomer. 

Transverse suture^ connects the bones of the 
face to those of the head. 

Zygomatic suture^ corresponds to the junction of 
the temporal with the malar bone. 

ORBITS. 

The orbits are two pyramidal cavities, the bases 
of which look outwards and forwards, and their 
apices in the contrary direction ; so that two lines 
passing through their axes if prolonged posteriorly 
would decussate at the sella turcica. Each orbit 
is formed of seven bones, three of which — viz., the 
frontal, sphenoid, and ethmoid, are common to both 
orbits ; the other four — viz., the lachrymal, superior 
maxillary, malar, and palate bones belonging to 
the orbit of their corresponding side. The roofh 
formed by the lesser wing of the sphenoid bone and 
the orbital plate of the frontal. At the outer angle 
is a depression for the lachrymal gland ; at the 
inner a depression for the pulley of the superior 
oblique muscle. The floor is formed by the superior 
maxilla, the malar, and palate bones, and contains 
the infnM)rbital canal. The outer waU is formed 
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by the malar and sphenoid bones ; it is pierced by 
some small foramina for nerves ; the inner is 
formed by the os planum of the ethmoid, the 
lachrymal bone, superior maxilla, and a piece of 
the sphenoid. It is perforated by the anterior and 
posterior ethmoidal foramina. The foramina in 
the base of the orbit are, the supra-orbital, the 
infra-orbital, and the upper orifice of the nasal 
duct ; within the orbit are the optic foramen, the 
sphenoidal fissure, and the spheno-maxillary fissure. 
Through the optic foramen passes the optic nerve 
and ophthalmic artery. Through the fissura 
sphenoidalis the third, fourth, ophthalmic division 
of the fifth nerve, the sixth nerve, and the 
ophthalmic vein, and some filaments of the sym- 
pathetic. 

TEMPOBAL FOSSA, 

Placed on the side of the cranium, is bounded by 
the frontal, sphenoid, malar, parietal, and temporal 
bones, and lodges the temporal muscle. 

ZYGOMATIC FOSSA, 

Extends from the temporal fossa downwards, and 
is bounded by the zygomatic arch, the superior 
maxillary bone, and the portion of the great wing 
of the sphenoid bone below its crest. Between the 
great wing of the sphenoid and the border of the 
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superior maxillary bone is the spheno-maxillary 
fissure, which opens into the orbit. 

PYTERYGO-MAXILLAEY P1S8TJRE, 

Lies deep in the zygomatic fossa, is bounded by 
the pterygoid processes, the tuberosity of the su- 
perior maxilla, and the nasal process of the palate 
bone ; and communicates with the spheno maxil- 
lary fissure. The angle of union of the spheno- 
maxillary and pterygo maxillary fissures is called 
the spheno-mcixiUary fossa, into which five fora- 
mina open : foramen rotundum, for second branch 
of fifth cerebral nerve ; foramen pterygoideum, for 
the Vidian nerve ; pteiygo-palatine, for a small 
artery ; posterior palatine, for nerves and arteries ; 
spheno-palatine, which lodges the spheno-palatine 
ganglion ; also two fissures, the pterygo-maxillary 
and spheno-maxillary. 


ARTICULATIONS. 

TEMPOKO-MAXILLARY ARTICULATION. 

Bony formation, glenoid cavity of temporal bone, 
and condyle of inferior maxilla. 

External lateral ligament, — origin, zygomatic 
process and tubercle of temporal bone. Insertion, 
outer side of the neck of condyle of lower jaw. 
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Internal lateral Vgament^ — origin, spinous pro- 
cess of sphenoid bone. Insertion, margin of infe- 
lior dental foramen. 

Stylo-maxUlarg ligament, — origin, styloid pro- 
cess of temporal bone. Insertion, angle of inferior 
maxilla. 

Capsular ligament, — origin, zygomatic eminence 
and glenoid fissure. Insertion, neck of lower 
jaw. 

Synovial membranes ; two, one is reflected from 
the cartilaginous surface of zygomatic eminence and 
glenoid cavity over the superior surface of the fibro- 
cartilage ; the other covers the under surface of the 
fibro-cartilage, and is reflected over the condyle. 

Inter-articular, or fibro-cartUage, of oval figure, 
thick in its circumference, thin in the centre, where 
it is sometimes perforated. Divides the joint into 
two. 

OCCIPITO-ATLANTOID ARTICULATION. 

Bony formation, condyles of occipital bone and 
superior articular processes of atlas. 

Capsular ligament, imperfect. 

Synovial membranes, cover the opposed cartila- 
ginous surfaces. 

Anterior occipito-atloid ligament, — origin, an- 
terior edge of foramen magnum. Insertion, upper 
edge of atlas, anterior to its articular processes. 

Posterior occipito-atloid ligament, — origin, pos- 
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terior edge of foramen magnnm. Insertion, upper 
edge of atlas behind its articular processes. 

Lateral ligaments, — origin, jugular process of 
occiput. Insertion, transverse process of atlas. 

OCCIPITO-AXOID AETICULATION. 

Chech, or oblique ligaments, (Syn.) Ligamenta 
alaria ; odontoid ligaments, — origin, fmm each side 
of head of odontoid process. Insertion, inner side 
of each occipital condyle. 

Apparatus Ugamentosus colli, or occipita^ixoid 
ligament, — origin, lower part of basilar process, 
posterior to odontoid process. Insertion, bodies of 
second and third vertcbrie, where it is continuous 
with the posterior common ligament. 

ATLANTO-AXOID ARTICULATION. 

Bony formation, the anterior portion of the 
canal of the atlas, and the odontoid process of 
axis ; no inter- vertebral substance. 

Anterior and posterior ligaments, as in all the 
other vertebrce. 

Transverse ligament, attached on each side to 
inner edge of articular process of the atlas, and to 
basilar process above, and body of axis below. 

Synovial membranes, one between posterior 
surface of odontoid process, and anterior surface of 
transverse ligament ; the other covers the opposed 
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cartilaginous surfaces of the atlas and odontoid 
process. 

COMMON VEETEBUAL AETICULATION. 

Bony formation, opposed surfaces of the bodies 
and articular processes of the vertebrae. 

Anterior common ligament, a strong band of 
fibres extending along the front of the spinal column 
from axis to sacrum. It adheres strongly to the 
bodies and inter-vertebral substances. 

JPoaterior common ligament, extends along the 
posterior surface of bodies of vertebras within the 
spinal canal. It is separated from the bodies of 
the vertebrae by some large veins. 

Inter^vertehral fihrO'Cartilages, are placed be- 
tween the bodies of all the vertebrae, except the 
atlas and the axis, and united to the flat surfaces 
above and below. They are thicker in front than 
behind in the cervical and lumbar regions, the 
reverse in the dorsal, where they are attached to 
the heads of the ribs. 

Ligamenta mhflava, composed of yellow elastic 
tissue, are situated beween the laminae of adjacent 
vertebrae from the axis to the sacrum. They in- 
crease in thickness in the lower part of the spine, 
and complete the posterior part of the spinal 
canal. 

Capsular ligaments, connect the opposed aidicular 
surfaces, and are lined by synovial membrane. 
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Supra-spinoua and inter-spinous ligaments; the 
former connect the summits of the spinous process, 
the latter pass between the borders of the spinous 
processes. 

Inter-transverse ligaments^ connect the trans- 
verae processes; sometimes absent in the cervical 
region. 


COSTO-SPINAL ARTICULATIONS. 

Bony formation^ heads, and tubercles of ribs 
with bodies and transverse processes of vertebrse. 

Anterior costo-vertebral, or stellate ligament , — 
origin, anterior part of head of rib. Insertion, side 
of the bodies of the vertebree above and below, and 
to the inter- vertebral substance by radiating fibres. 

Inter-articular ligament, — origin, from project- 
ing ridge on the articular surface of each rib. 
Insertion, into the inter-vertebral substance into 
which the head is received. It divides the joint 
into two separate divisions, which are lined with 
distinct synovial membranes. Absent in the first, 
eleventh, and twelfth ribs. 

Costo-transverse ligaments, three in number. 

Anterior costo transverse ligament, — origin, 
neck of each rib. Insertion, transverse process of 
the vertebra above. Absent in the first rib. 

Posterior costo transverse ligament, connects the 
tubercle of each rib with the apex of the corre- 
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Bponding transverse process. Absent in eleventh 
and twelfth ribs. 

Middle^ or inter -osseous, cosio-tranaverse ligament, 
connects the neck of the rib to the contiguous 
transverse process; to see it the bones must bo 
forcibly separated. Rudimentary in eleventh and 
twelfth ribs. 

Synomal membranes, are between the tubercles 
and the transverse processes. 

COSTO- STERNAL ARTICULATION. 

The ribs are connected with the sternum by an- 
terior and •posterior costo-sternal ligaments, which 
pass from the cartilages of the ribs to the sternum, 
the anterior being the stronger. Synovial mem- 
branes exist between the cartilages and the ster- 
num, except in the first, where the cartilage is 
continuous with the bone. 

LUMBO-SACRAL ARTICULATION. 

Bony formation, last lumbar vertebra and 
sacrum. These are united together in the same 
manner as the other vertebrae. 

The spine is connected with the pelvis by the 
ilio-lumbar and lumbo-sacral ligaments. 

llio lumbar ligament, — origin, transverse pro- 
cesses of fifth lumbar vertebra. Insertion, posterior 
superior spinous process and crest of the ilium. 
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Lumbo -sacral ligamentf — origin^ lower part of 
transverse process of fifth lumbar vertebra. Inser^ 
tioiiy lateral aspect of base of sacrum. 

ILIO-SACRAL ARTICULATION. 

The ilium and sacrum are connected together by 
anterior and posterior sacro-iliac ligaments; the 
posterior is much the stronger, two of the bands 
being horizontal and the third oblique. 

SACRO-SCIATIC LIGAMENTS. 

Greed sacro-sciatic ligament^ — origin^ posterior 
inferior spine of ilium, and side of sacrum and 
coccyx. Insertion^ lower border of tuber ischii. 
Along the ramus of the ischium it sends a falci- 
form prolongation which covers the obturator in- 
terims muscle. 

Jjcsser sacro-sciatic ligament^ — origin^ side of 
sacrum and coccyx. Insertion^ spine of ischium. 

These ligaments convert the great lateral pelvic 
notch into two foramina, called the greater and 
lesser sacro sciatic foramina. The former, superior, 
transmits the pyramidalis, greater and lesser sacro- 
sciatic nerves, the gluteal vessels and nerve, the 
pudic vessels and nerve and the sciatic artery ; the 
latter, inferior, and bounded by the two ligaments, 
transmits the tendon of the obturator intemus 
muscle, the pudic vessels and nerve, and the nerve 
to the obturator iuternus muscle. 



8ACB.0-C0CCTGBAL iLBTlCTJLATION. 

The sacrum and coccyx are united together hy 
anterior and posterior sacro-coccygeal ligaments, 
and by a similar substance to the inter-vertebral. 

PUBIC RETICULATION. 

Anterior pvhic ligament^ consists of decussating 
fibres in front of pubes. 

Posterior pubic ligament^ unites the pubic hones 
posteriorly. 

Superior pvhic ligament^ passes along the upper 
border of the bones, 

Sub-pvhic ligament^ or Ugamentum armatum^ 
passes from the ramus of one bone to the other, 
and rounds off the angle formed by their union. 

FibrO’CartUagCj which attaches closely the pubic 
bones. 

Obturator membrane^ attached to the margin of 
the obturator foramen, except superiorly, where 
the obturator vessels and nerve pass through. 

STEENO-CLAVICULAE AETTCULATION. 

Anterior ligament, — origin, anterior surface of 
sternal end of clavicle. Insertion, anterior surface 
of sternum. 

Posterior ligament, — origin, posterior surface of 
sternal end of clavicle. Insertion, back part of 
sternum. 
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Co8to~tl€tvicutar lujament^ — origin, lower surface 
of sternal end of clavicle. Insertion, cartilage of 
first rib. 

Inter-clavicvXar ligament, extends from the 
sternal extremity of one clavicle to that of the 
other, dipping down in its course to become 
attached to the upper border of the sternum, 

Inter-articvlar cartilage, thin below and attached 
to sternum ; thick above and attached to clavicle ; 
having a synovial membrane connected to each 
surface and its corresponding bone. 

SC APULO- CLAVICULAR ARTICULATION. 

Superior acromio'clavicular ligament, — origin, 
upper surface of acromion. Insertion, upper part 
of clavicle. 

Inferior acromio clavicular ligament, attached 
to under surface of each bone. 

Synovial membrane covers tho articulating sur- 
faces in the usual manner. 

There is occasionally an imperfect inter-articular 
fibro-cartilage. 

Coraco-clavicular ligaments are divided into : 

Conoid ligament, triangular ; base connected to 
the tubercle on inferior surface of clavicle, apex at 
the broad part of coracoid process. 

Trapezoid ligament, attached above to an oblique 
line on the clavicle : below to upper part of the 
coracoid process. 

Q 2 
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There is no true division of these ligaments ; they 
consist of one fibrous layer twisted upon itself. 

LIGAMENTS OF THE SCAPULA. 

Coraco-acromial ligament^ — origin^ broad from 
coracoid process. InaertionI narrow into point of 
acromion. 

Posterior or coracoid ligament, — origin, superior 
•costa of scapula behind the notch. Insertion, base 
of coracoid process. This ligament converts the 
notch into a foramen, through which passes the 
Bupra-sc^pular nerve, the supra -scapular artery 
passing over it. 

HUMERO-SCAPULAB ARTICULiTION. 

Bony formation, head of humerus and glenoid 
cavity of scapula. 

Capsular ligament, — origin, circumference of 
neck of scapula. Insertion, around the neck of 
humerus. It is strengthened by the coraco-bumeral 
ligament, and by prolongations from the tendons 
of the supra and infra spinatus and teres minor and 
Bubscapularis muscles. 

Coraco-humeral ligament — origin, coracoid pro- 
cess. Insertion, anterior part of great tuberosity. 

Synovial membrane, is reflected over the surface 
of the glenoid cavity around the glenoid ligament; 
lines the capsular ligament, head of humerus, and 
bicipital groove. 
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Glenoid ligarmnt^ closely connected with the 
tendon of the biceps muscle, encircles the glenoid 
cftvity, and by elevating the border, adds to the 
depth of the articular surface. 

ELBOW-JOINT. 

Bony formation^ articular processes of humeitis, 
great sigmoid cavity of ulna, bead of radius. 

External lateral ligament^ — origin^ external con- 
dyle of humerus. Insertion^ annular ligament of 
radius. 

Internal lateral ligament^ — origin, internal con- 
dyle. Insertion, inner edge of olecranon and coro- 
noid process. 

Anterior ligament, consists of thin fibres, — origin, 
principally from above internal condyle and depres- 
sion on front part of humerus. Insertion, annular 
ligament of radius and coronoid process of ulna. 

Posterior ligament, is composed of fibres which 
extend from one condyle to the other and are 
attached to the margin of the olecranon. 

Synovial membrane, is reflected from behind the 
anterior ligament to neck of radius and annular 
ligament ; it then lines the sigmoid cavities of the 
ulna, and is reflected to the lateral ligaments and 
|tendon of th6 triceps muscle, which conducts it to 
liMie posterior depression of the humerus ; it is then 
j^anded over its articular processes. 



STJPEEIOR RADIO-tJLNAR ARTICULATION. 

Bony formation^ lesser sigmoid cavity of ulna, 
and inner side of head of radius. 

Annular ligament^ — originj anterior border of 
lesser sigmoid cavity of ulna. Insertion^ posterior 
border of the same cavity. It encircles the neck 
of radius. 

Oblique ligament^ — origin^ coronoid process of 
ulna. Insertion^ radius below its tubercle. 

Inter-088eou8 membrane^ connects the opposed 
edges of radius and ulna, its fibres descending 
obliquely inwards from the former bone to the latter. 

INPBRIOB RAUIO-ULNAB ABTICULATION. 

Bony formation^ round head of ulna and sigmoid 
cavity of radius ; the bones are united by some thin 
fibrous bands, which are called the anterior and 
posterior radio-ulnar ligaments, 

Mbro-cartilage, — origin^ styloid process of ulna. 
Insertion^ inner edge of radius below the ulna. 

The synovial membrane, called sometimes mem- 
brana sacciformis, extends horizontally between the 
extremity of the ulna and the fibro-cartilage, and 
vertically between the opposed articulating surfaces 
of the radius and ulna. 

RADTO-CAKPAL ABTICULATION. 

Bony formation^ lower end of radius ; scaphoid, 
lunar, and cuneiform bones. 



The extremitj of the ulna is separated from the 
joint by the fibro-cartilage. 

External lateral ligament^ — origin^ styloid pro- 
cess of radius. Insertion^ scaphoid bone, and by 
some fibres into annular ligament and trapezium. 

Internal lateral ligament^ — origin^ styloid process 
of ulna. Insertion^ cuneiform and pisiform bones. 

Posterior ligament ^ — origin^ posterior part of 
radius and fibro-cartilage Insertion^ back part of 
superior row of carpal bones. 

Anterior ligament^ — origin^ anterior part of 
radius and fibro-cartilage. Insertion^ fore part of 
first row of carpal bones. 

The synovial membrane lines the head of the 
radius, the fibro-cartilage, and is then reflected over 
the three carpal bones. 

CAKPAL ARTICULATIONS. 

The bones of the carpus are articulated by liga- 
mentous bands, both anteriorly and posteriorly. 

The scaphoid, lunar, and cuneiform bones are 
connected by dorsal and palmar ligaments, extend- 
ing fi-om bone to bone : between the opposed 
borders are inter-osseous ligaments. 

The pisiform bone possesses a distinct fibrous 
capsule and synovial membrane. 

The trapezium, trapezoid, os magnum, and unci- 
form are also connected by dorsal and palmar 
ligaments. 
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Inter-osseous ligaments are found on each side 
of the 08 magnum. 

Lateral ligaments extend on the radial side 
from the scaphoid to the trapezium ; on the ulnar 
side from the cuneiform to the unciform. 

The carpal synovial membrane extends between 
the first and second row of carpal bones, and is 
prolonged to the carpal extremities of the four inner 
metacarpal bones. The trapezium articulates with 
the metacarpal bone of the thumb by a distinct 
capsule and synovial membrane. 

Annular ligament^ — origin^ trapezium and sca- 
phoid bones. Insertion^ cuneiform and unciform 
bones. 

CAKPO-METACAKPAL- ABTICULATION. 

The carpus and metacarpus are secured by fibrous 
bands, which pass in different directions, and cover 
the synovial membranes. 

METACAEPO-PHALANGEAL AETICULATIONS. 

The heads of the metacarpus and first phalanges 
are secured by lateral ligaments^ and are lined by 
synovial memhranea: a transverse ligament con- 
nects the digital extremities of the metacarpal 
bones one with another. 

INTEE-PHALANGEAL AETICULATIONS. 

The phalanges are connected to each other by 
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means of anterior and lateral ligaments, and between 
each of these joints is a sjmovial membrane. 

HIP-JOINT. 

Bony formation^ acetabulum and head and part 
of neck of femur. 

Capsular ligament^ — origin^ circumference of ace- 
tabulum and transverse ligament. Insertion^ below 
root of trochanter major, the anterior inter-tro- 
chanteric line, and posteriorly to the middle of the 
neck of the femur. Behind the ligament is very- 
thin and loose. 

Accessory or ilio-femoral ligament^ — origin^ ati- 
terior inferior spine of ilium. Insertion^ into an- 
terior inter-trochanteric line. ♦ 

Ligamentum teres, — origin, depression on head 
of femur. Insertion, by two bands into the ex- 
tremities of the notch, and into the transverse 
ligament. 

Cotyloid ligament, a circular fibro-cartilaginous 
band attached to the margin of the acetabulum. 

Transverse ligament, attached to the opposite 
points of the notch, converting it into a foramen 
for the passage of the nutrient vessels of the joint. 

Synovial membrane, reflected from inside of 
capsule upon periosteum of neck and cartilaginous 
surface of head; is continued over liganientum 
teres, and thence is reflected upon the cartilaginous 
surface of acetabulum. 
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KNEE-JOINT. 

Bony formation^ condyles of femur, head of 
tibia, and the patella. 

Ligamentum patellm, — origin^ lower angle of 
patella. Insertion^ tubercle of tibia. 

Posterior ligament^ — origin^ tendon of semi- 
membranosus muscle at internal and posterior part 
of tibia. Insertion, external condyle of femur. 

Internal lateral ligament^ — origin, internal con- 
dyle of femur. Insertion, internal surface of tibia 
and semilunar cartilage. It is long and flat. 

'External lateral ligament, — origin, external con- 
dyle of femur, head of fibula. This liga- 

ment is often divided into two by the tendon of 
the biceps muscle. It is short and round. 

Synovial membrane, lines the back part of the 
patella, from which it is reflected two or three inches 
on the fore part of the femur, and on its condyles ; 
from thence it is conducted by the crucial liga- 
ments to the semilunar cartilages, and head of 
tibia. 

Alar ligaments, arise from each side of patella, 
and unite below that bone. They are mere folds 
of synovial membrane. 

Ligamentum mucosum, — origin, fatty substance 
behind ligamentum patellse. Insertion, hollow, be- 
tween the condyles. It is also a fold of synovial 
membrane. 
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Coronary ligaments, connect the circumferences 
of the semilunar cartilages to the tibia. 

Transverse ligament, attached to the anterior 
portion of each semilunar cartilage. 

Anterior crucial ligament, oUique, — origin, inner 
side of external condyle. Insertion, near the fore 
part of spine of tibia, where it is connected to the 
cornu of the internal semilunar cartilage. 

Posterior crucial ligament, vertical, — origin, inner 
side of internal condyle. Insertion, depreHsion on 
back part of head of tibia, and external semilunar 
cartilage. 

Semilunar cartilages, thick externally, thin 
internally ; concave above, flat below. The outer 
convex edge of the internal is attached to the 
lateral ligament ; the inner edge is free ; the an- 
terior and posterior extremities of each are attached 
to the head of the tibia. The outer cartilage is 
circular, the inner is semicircular. 


TIBIO-FIBULAE AKTICTJLATION. 

The head of the fibula is attached to the tibia by 
anterior and posterior fibrous hands and synovial 
membrane. 

Inter-osseous membrane, extends from one bone to 
the other nearly the whole length. 

The l(^er extremities of the tibia and fibula are 
connected together by anterior and posterior ligor 
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menta; the synovial membrane is a prolongation of 
that which lines the ankle-joint. 

ARTICULATION OP THE ANKLE. 

Bony formation^ lower ends of tibia, fibula, and 
astragalus. 

Internal lateral ligament, — origin, internal 
malleolus. Insertion, astragalus, os calcis, scaphoid, 
and calcaneo-scaphoid ligament. 

External lateral ligamenta are three; all take 
their from the external malleolus. Insertion 
of anterior, upper and outer part of astragalus; 
Insertion of middle, os calcis. Insertion of pos- 
terior, 'ridge on the back of astragalus, which 
bounds the gi’oove for the flexor longus pollicis. 

Anterior ligament, — origin, anterior edge of tibia. 
Insertion, upper and outer part of astragalus. 

The synovial membrane covers the opposed sur- 
faces of the bones, and sends upwards a prolonga- 
tion into the inferior tibio-fibular articulation. 

ARTICULATION OF THE TARSUS. 

The astragalus and os calcis have two articular 
surfaces, covered by synovial membranes. 

Interosseous ligament, passes nearly perpendicu- 
larly from the groove which separates the inferior 
articular surfaces of the astragalus to the corre- 
sponding groove in the os calcis. 
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Posterior ligament^ is attaclied to the posterior 
edges of the astragalus and os calcis. 

External lateral ligament, passes from the astra- 
galus to the outer surface of the os calcis. 

ITiere are two synovial membranes : one posterior 
to the interosseous ligament, between the astra- 
galus and 0 ^ calcis ; a second anterior to the inter- 
osseous ligament, between the astragalus and os 
calcis, and continued forwards between the astra- 
galus and scaphoid bone, over the calcaneo scaphoid 
ligament. 

The bones of the tarsus are connected on their 
dorsal and plantar aspects by numerous ligamentous 
bands. 

Calcanea ecajphoid ligament, — origin, inferior 
surface of os calcis. Insertion, inferior surface of 
scaphoid bone. 

It is composed of elastic tissue, and is supported 
inferiorly by the tendon of the tibialis posticus 
muscle ; superiorly it forms with the os calcis and 
scaphoid bone a cup, which receives the head of the 
astragalus. 

Calcaneo-cuboid ligament,— origin, posterior in- 
ferior part of 08 calcis. Insertion, under part of 
cuboid bone, and third and fourth metatarsal bones. 

The superficial fibres, longer than the deeper, 
form the “ ligamentum longum plantae.” There is 
a distinct synovial membrane between the calcaneum 
and cuboid bones. 



The three cuneiform bones are connected by 
dorsal, plantar, and interosseous ligaments: one 
synovial membrane is reflected over their opposed 
surfaces with the scaphoid bone. 


TABSO-METATARSAL ARTICULATIONS. 

These joints arc secured by dorsal and plantar 
ligaments, and are lined by synovial membranes. 
The metatarsal bones are secured to the phalanges, 
and the phalanges to each other, by lateral liga- 
ments and synovial membranes. There is one 
synovial membrane between the internal cuneiform 
bone and the first metatarsal bone ; a second between 
the os cuboides and tbo fourth and fifth metatarsal 
bones. The second and third metatarsal bones foim 
part of the articulation between the cuneiform and 
the scaphoid bones. 


MUSCLES. 

HEAD. 

OccipitchfrontaliSj — origin^ external two-thirds 
of superior curved line of occipital bone,, and 
posterior external part of mastoid process of tem- 
poral bone. Insertion^ integuments of eyebrows, 
where the fibres become blended with those of the 
pyramidalis nasi, the corrugator sopercilii, and the 
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orbicularis palpebrarum. N. facial and sometimes 
also by small occipital. 

MUSCLES OP EXTERNAL EAR. 

AttoUena aurem. — O. aponeurosis of occipito- 
frontalis above external ear. I. upper and anterior 
part of cartilage of ear. N. small occipital. 

Attrahens awrem. — 0. lateral part of cranial 
aponeurosis. /. anterior part of helix. jY. facial. 

Betrahens aurem. — O. mastoid process. /. back 
part of concha. N. facial. 

FACE. 

Orhi/iularia palpebrarum. — 0. internal angular 
process of frontal bone and upper edge of tendo 
oculi. It suiTounds the orbit. I. nasal process of 
superior maxillary bone and inferior edge of tendo 
oculi. N. facial. 

Tensor tarsi, — 0, edge of lachrymal bone. I, 
tarsal cartilages as far as puncta lachrymalia. 
N. facial. 

Corrugator supercilii. — 0. superciliary ridge of 
frontal bone. I, middle of e}’ebrow, beneath or- 
bicularis muscle. N. facial. 

Fyramidalis nasi — 0, occipito-frontalis muscle, 
descends along nasal bones. /. compressor nasi 
muscle. N. facial. 

Compressor nasi. — 0. canine fossa in superior 
maxilla. /. dorsum of nose. N. facial. 
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Levator lahii super ioris akeque nasi. — 0, upper 
extremity of nasal process of superior maxilla, and 
from edge of orbit above infra-orbital foramina. 
JSf. facial. 

ZygomaticuB minor — 0. upper part of malar 
bone. L upper lip, near commissure. Sometimes 
wanting. N. facial. 

ZygomaticuB major. — O. lower part of malar 
bone, near zygomatic suture. I. angle of mouth. 
N. facial. 

Levator anguLi oris. — O, canine fossa above 
alveolus of first molar tooth. I. commissure of lips, 
and orbicularis oris. N. facial. 

Depressor lahii superioris alceque nasi . — 0 
myrtiform fossa above canine and incisor teeth o 
superior maxilla. I. integuments of upper lip am 
fibro-cartilage of septum and ala nasi. N. facial. 

Depressor anguli oris . — 0. external oblique lin 
on lower jaw, extending from anterior edge c 
masseter muscle to mental foramen. L commissut 
of lips, ^.facial. 

Depressor lahii inferior is. — 0. side and front < 
lower maxilla, above its base. I, half of lower T 
and orbicularis oris. N. facial. 

Levator lahii inferioris . — 0. alveoli of incis 
teeth, lower jaw. I. integuments of chin, . 
facial. 

Orhicvlaris oris, surrounds mouth by two fles 
fasciculi. N. facial. 
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Buccinator. — O. three last alveoli of superior 
naxilla and external surface of posterior alveoli of 
lOwer maxilla, and from a ligament (pterygo- 
DO axillary) which extends from the hamular process 
of the sphenoid bone to the extremity of the mylo- 
hyoid ridge of the inferior maxilla. I. commissure 
of lips. N. facial. 

MUSCLES or LOWEB. JAW. 

Mcuiseter^ consists of two portions: Anterior 
portion, O. superior maxilla where it joins malar 
bone, and inferior edge of latter. I. outer surface 
of angle of lower jaw. Posterior portion, O, 
edge of malar bone and zygomatic arch, as far as 
glenoid cavity. I. ramus of lower jaw, and coro- 
noid process. N, inferior maxillary. 

Temporal . — O. side of cranium, beneath semi- 
circular ri<lge on parietal bone, temporal fossa and 
aponeurosis. /. coronoid process of inferior maxilla 
to last molar tooth. N. inferior maxillary. 

Pterygoideus internue . — O, inner side of external 
pterygoid plate and tuberosity of palate bone. I, 
inner side of angle of jaw and rough surface above. 
N. inferior maxillary. 

Pterygoideus externus. — O. outer side of external 
pterygoid plate, crest on great ala of sphenoid bone 
and tuberosity of superior maxilla. I. anterior and 
internal part of neck of lower jaw, inter-articulajr 
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cartilage, and inferior synovial membrane. N, 
inferior maxillary. 


MUSCLES ON jLKTEBIOE AND LATERAL PARTS 
OF NECK. 

Platysma myoidea. — 0. fascia covering upper 
and outer part of deltoid and great pectoral muscles. 
I. chin, lower jaw, and fascia covering parotid 
gland. Some of the fibres become blended with 
those of the depressor labii inferioris and anguli 
oris. N, facial and superficial cervical. 

Stemchdeido rrmtoidem. — 0. upper and anterior 
part of first bone of sternum and sternal third, 
sometimes half, of clavicle. I. upper part of ruas- 
loid process and external third of superior curved 
line of occipital bone. N. spinal accessory and 
cervical plexus. 

Stemodiyoideua. — 0, posterior surface of first 
bone of sternum, cartilage of first rib, sternal end 
of clavicle, and sterno>clavicular ligament. I. lower 
border of body of os hyoides. N. descendens 
noni. 

8temo-ihyroideus, — 0. posterior surface of first 
bone of sternum and cartilage of first rib. 7. 
oblique line on ala of thyroid cartilage. It is 
broader than the preceding. N. descendens noni. 

Omo-hyaideva . — 0. behind transverse notch in 
acapuiai from the ligament which passes over the 



notch. J. lower border of os hyoidcs, at the junc- 
tion of its body and great cornu. It is a double- 
bellied muscle, the mesial tendon being bound 
down by a pulley of cervical fascia. N. descendens 
noni. 

Digastricus . — A double-bellied muscle. Poste- 
rior belly, 0. groove internal to mastoid process. 
Anterior belly, 0. rough depression on inner suiv 
face of base of jaw, near its symphysis. The 
two bellies unite, at an angle, in a tendon which 
passes through the fibres of the stylo-hyoid muscle, 
and is attached to the os hyoides by aponeurosis. 
N. anterior belly by mylo-hyoidean, posterior belly 
by facial. 

Myh-hyoideus . — 0. mylo hyoid ridge of inferior 
maxilla. J. base of os hyoides, and middle tendi- 
nous raphe common to it and its fellow. N. mylo- 
hyoidean. 

Oenio hyoideus. — 0. inner side of symphysis of 
lower maxilla above digastricus. /. base of hyoid 
bone. N, hypoglossal. 

Hyo-glo88U8 . — 0. greater and lesser cornua, and 
part of body of os hyoides. J. side of tongue. N, 
hypoglossal. 

Genio-hyo-glo88tL8. — 0. superior genial tubercle 
on symphysis. /. mesial line of tongue from apex 
to base, and body and lesser cornu of hyoid bone. 
N. hypoglossal. 

Lingualu^ consists of fasciculi of fibres running 
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from apex to base of tongue, and lying between the' 
genio-byo-gloBsus and the byo-glossus. N. hypo- 
glossal and chorda tympani. 

Stylo-kyoideii8. — 0. outer side of styloid process 
near its middle. L cornu and body of os hyoides. 
N, facial. 

Stylo-gloestcs. — 0. styloid process, near its tip 
and the stylo-maxillary ligament. I. side of tongue, 
as far as the tip. hypoglossal. 

JStyl(hpharyngett8. — *0. inner part of base of 
styloid process. /. side of pharynx, and posterior 
border of thyroid cartilage. N. glosso-pharyngeal. 

MtJSCLES pr THE PHAETNX. 

Inferior constrictor . — 0. side of cricoid carti* 
lage, inferior cornu, and posterior part of ala of 
thyroid cartilage. /. with its fellow, in the median 
raph6 on back of pharynx. 

Middle constrictor. — 0. greater and lesser cornua 
of 08 hyoides and stylo-hyoid ligament. I. median 
raphe and basilar process of occipital bone. 

Superior constrictor, --“0. Hamular process and 
lower border of internal pterygoid plate ; pterygo- 
maxillary ligament, tuberosity of palate bone, re- 
flected tendon of tensor palati, side of tongue and 
posterior third of mylo-hyoid ridge. L basilar 
process of occipital bone, and median raphe of 
pharynx. 
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These muscles are supplied by the pharyngeal 
plexus, and external laryngeal nerve. 

MUSCLES OF THE PALATE. 

Levator pcdati. — 0. petrous portion of temporal 
hone in front of carotid foramen, and from cartilage 
of Eustachian tube. 1. broadly into soft palate. 
N, facial nerve through petrosal branches. 

Tensor^ vel circumftexm palati , — 0. scaphoid 
fossa of sphenoid, and front part of Eustachian 
tube ; tendon winds round hamular process. I, 
into hard palate and velum, meeting its fellow in 
middle line. N, from otic ganglion. 

AzygoH uvulae. — 0. posterior najsal spine of pa- 
late. I. into uvula. N. from petrosal nerves. 

Palato-glossus. — 0. inferior surface of soft pa- 
late. /. side of tongue. N. from Meckel’s gan- 
glion. 

Palato-pJiaryngem . — O. inferior surface of soft 
palate. I. side and back of pharynx, and side of 
thyroid cartilage. N. from Meckel’s ganglion. 

LAKYNX. 

Thyro-hyoideua. — O. oblique ridge on ala of 
thyroid cartilage. I. lower border of great cornu, 
and body of os hyoides. N. hypoglossal. 

CricO‘thyroideu8. — O, fore part of cricoid carti- 
lage. /. lower border of thyroid cartilage. N, 
external laryngeal. 
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' Thyro-arytenoidew. — O. posterior surface of 
thyroid cartilage near its angle. 1. anterior edge 
of arytenoid cartilage. N. inferior laryngeal. 

Crico-arytenoidetLS lateralis . — 0. upper edge of 
side of cricoid cartilage. I. base of arytenoid car- 
tilage. N. inferior laryngeal. 

Crico-arytenoideus posticfos. — 0. depression on 
posterior surface of cricoid caitilage. I, outer side 
of base of arytenoid cartilage. N, inferior laryn- 
geal. 

Arytenoideus^ fills the interval between arytenoid 
cartilages, and consists of two arrangements of 
fibres : ohlique, nm from apex of one cartilage to 
base of opposite one ; transverse^ are attached to 
posterior surface of each cartilage. N, inferior 
laryngeal. 


DEEP MUSCLES ON ANTERIOR AND LATERAL 
PARTS OP THE NECK. 

Lonp^^ coUi . — Divided into two portions, vertical 

and 0 ^ . Vertical portion : O. bodies of three 

' four lower cervical vertebrae, and 
lower border of lA, r v e 

|. 2 nbro-cartilages. I. bodies of 

uidiXili&ry 

« X j X j 1 * X 'Crvical vertebr®. Oblique por- 
flected tendon of tet . „ 

X • xi-* j £. '•H ot transverse processes of 
posterior third of myio-* , , , ^ ^ , 

- • ‘x 1 t * cal vertebrae. L body 

process of occipital bone, i ^ 

pharynx. 


ayor. — 0. anterior tu- 
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berclea of transverse processes of tbird, fourth, 
fifth, and sixth cervical vertebrae. /, basilar pro- 
cess of occipital bone. K. cervical plexus. 

Bectm capitis anticus minor , — 0. transverse 
process of atlas. /. basilar process of occipital 
bone. N, cervical plexus. 

Rectus capitis lateralis. — O. transverse process 
of atlas. /. jugular process of occipital bone. N, 
sub-occipital. 

Scalenus antims. — 0. anterior tubercles of trans- 
verse processes of third, fourth, fifth, and sixth 
cervical vertebrae. /. upper surface of first rib 
between its two grooves. N. lower cervical nerves. 

Scalenus medius, — 0, posterior tubercles of 
transverse processes of six lower cervical vertebrae. 
I. first rib, behind groove for subclavian artery. 
N. lower cervical nerves. 

Scalenus posticus. — 0, posterior tubercles of 
transverse processes of two or three lower cervical 
vertebrae. /. upper edge of second rib between its 
tubercle and angle. N. lower cervical nerves. 

THORAX. 

Rector alis major, — 0. sternal half of clavicle, 
anterior surface of sternum, cartilages of all the 
true ribs except first, and aponeurosis common to it 
and external oblique muscle. I. by a flat tendon 
into anterior edge of bicipital groove, and by an 
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raponenroBiB into fiascia of forearm. N. external 
anterior thoracic. 

JPectoralis minor . — 0. thii‘d, fourth, and fifth 
ribs external to their costal cai-tilages. I. inner 
and upper surface of coracoid process of scapula. 
N. internal anterior thoracic. 

SvhclaviuB. — 0. cartilage of first rib. I. groove 
on inferior surface of clavicle. from fifth and 
sixth cervical. 

Serratua magnus . — 0. by nine fieshy slips, from 
eight or nine superior ribs. I. base of scapyla. N. 
posterior thoracic nerve. 

Jntercostales are twenty-two in number on each 
side : eleven internal and eleven extemcH. The 
fibres of the external pass obliquely from behind, 
forwards and downwards ; those of the internal in 
the opposite direction. N. intercostals. 

External . — 0. inferior edge of each rib, com- 
mencing at transverse processes of vertebrse, I. 
external lip of superior edge of rib beneath, extend- 
ing to behind costal extremities of cartilages. 

Internal. — 0. at sternum from the inner lip of 
lower edge of each cartilage and rib as far as angle. 
I. inner lip of superior edge of cartilage and rib be- 
neath. 

Levatoreecostarum — 0. extremity of each dorsal 
transverse process. I. upper edge of rib below, be- 
tween tubercle and angle. N, posterior divisions 
•of dorsal nerves. 
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Triangulaiia iterni . — O. posterior surface and 
edge of lower part of sternum and ensiform carti- 
lage. I. cartilages of second, third, fourth, and 
fifth ribs. N, intercostals. 

MUSCLES OF THE BACK. 

JPirat Layer. 

Trapezim . — 0. internal third of superior curved 
line of occipital bone, ligamentum nuchse, and 
spinous process of last cervical and all dorsal 
vertebra. I. posterior border of external third of 
clavicle, acromion process, and superior edge of 
spine of scapula. N, spinal accessory and cervical 
plexus. 

Latissimvs dorsi. — O. six inferior dorsal spines, 
and by lumbar fascia from all lumbar spines, from 
back of sacrum, posterior third of crest of ilium, 
and from three to four inferior ribs. I. into bici- 
pital groove of humerus. N. subscapular. 

Second Layer. 

Bhomhoideus minor. — 0. lower part of ligamen- 
tum nuchsB and last cervical spinous process. I. 
base of scapula, opposite to its spine. N. fifth 
cervical, 

RhomhoidevA major. — O. four or five superior 
dorsal spines. I. base of scapula from spine to in- 
ferior angle, .AT. fifth cervical. 
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Levator anguli scapulm. — 0. posterior tubercles 
of transverse processes of four superior cervical 
vertebras. /. base of scapula, between spine and 
superior angle. N. cervical plexus. 

8erratu8 posticvs superior — 0. ligamentum 
nucbae, and two or three dorsal spines. L second, 
third, and fourth, and fifth ribs, external to angles. 
N, posterior division of cervical nerves. 

Serratus posticus inferior . — 0. two last dorsal 
and two superior lumbar spines. I. lower edges 
of four inferior ribs anterior to angles. N. external 
branches of dorsal nerves. 

Splenius muscle, flat and oblique, single at its 
origin ; divides at its insertion into two portions, 
the splenius colli and splenius capitis ; the former 
attached to the cervical vertebrae, the latter to the 
cranium. 0. from spines of five superior dorsal 
and last cervical vertebrae, and from ligamentum 
nucbae as high as the third cervical vertebra. I, 
the lower portion, splenius colli, the smaller, into 
posterior tubercles of transverse processes of three 
or four superior cervical vertebrae. Upper portion, 
splenius capitis, into posterior part of mastoid pro- 
cess, superior curved ridge of occipital bone, and 
the rough surface below it. N. posterior divisions 
of cervical nerves. 


Thi^d Layer. 

The following muscles lie beneath the serrati. 
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and a fascia called the vertebral aponeurosis. The 
fleshy mass occupying the vertebral grooves of 
either side is culled erector spinse, and it divides 
opposite the last rib into two portions, sacro-lum- 
balis, and longissimus dorsi. 

Erector spinas . — 0. from a dense fascia connected 
with the spines of the sacrum, from the posterior 
third of the crista of the ilium, from the posterior 
surface of the sacrum, and from the sacro-sciatic 
ligaments. The outer portion, called the sacro lum- 
balis, is inserted into the angles of six or seven 
lower ribs. MuscuLus accessorius ad sacro-lum- 
balem, a continuation of sacro-lumbalis. 0. angles 
of six or seven lower ribs, internal to the tendons of 
preceding muscle. /. angles of six upper ribs, and 
into transverse process of last cervical vertebra. E, 
dorsal and lumbar nerves. 

Cervicalis ascendens, the continuation of acces- 
sorius into the neck. 0. from angles of third, four 
or five upper ribs. I. transverse processes of fourth, 
fifth, and sixth cervical vertebrse. 

The inner portion of erector spinse, longissimus 
dorsij is inserted into transverse processes of all the 
dorsal and lumbar vertebrae, and into all the ribs 
between their tubercles and angles. Transversalis 
colli, a continuation of the longissimus dorsi. 0. 
transverse processes of third, fourth, fifth, and 
sixth dorsal vertebrae. I. posterior tubercle of 
transverse processes of second, third, fourth, fifth. 
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and sixth cervical vertebrae. N. dorsal and lumbar 
nerves. 

Tracheh-maetoid^ the prolongation of the longis- 
simus dorsi to the head. 0. transverse processes 
of four upper dorsal, and four lower cervical ver- 
tebrae. I. posterior margin of mastoid process. N, 
posterior branches of cervical nerves. 

Complexvji. — 0. transverse and articular pro- 
cesses of three or four inferior cervical and five or 
six superior dorsal vertebrae. L occipital bone, 
between its two transverse ridges. N. posterior 
branches of the cervical nerves. 

Fourth Layer, 

Semirspinalis colli, — 0, extremities of transverse 
processes of five or six superior dorsal vertebrae. I. 
by four heads into spines of second, third, fourth, 
and fifth cervical vertebrae. N, posterior branches 
of cervical nerves. 

JSemirspinalis dorsi. — 0, by five or six tendons, 
from transverse processes of dorsal vertebrae, from 
fifth to eleventh. I. extremity of spines of two in- 
ferior cervical and three or four superior dorsal 
vertebrae. N, posterior divisions of dorsal nerves. 

Muttijidus spince. — 0. first fasciculus arises from 
spine of vertebra dentata, and is inserted into trans- 
verse process of third, each successively in a similar 
manner down to the last, which arises from the 
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transverse process of sacrum. N, posterior divi- 
sions of sacral, lumbar, dorsal, and cervical nerves. 

Inter -spinaleSf are situated between spinous pro- 
cesses of vertebrsB : they are in pairs in the cervical 
region. N. posterior branches of cervical nerves. 

Inter4ran8ver8ale8, attached and situated as their 
name implies. N. posterior branches of cervical 
nerves. 

Rectus capiti8 po8ticu8 major. — O. spinous pro- 
cess of second vertebra. I. inferior transverse 
ridge of os occipitis. N, suh-occipital and great 
occipital nerves. 

RectU8 capitis po8ticu8 minor. — 0. posterior part 
of atlas. I. occipital hone, behind foramen magnum. 
N. sub-occipital. 

Ohliquu8 inferior. — 0. spinous process of second 
vertebra. I. extremity of transverse process of 
atlas. N. sub-occipital. 

Ohliquu8 superior. — 0. upper part of transverse 
process of atlas. I. occipital bone, between its 
transverse ridges, posterior to mastoid process. N, 
sub-occipital. 

UPPER EXTREMITY. 

Deltoideus. — 0. lower edge of spine of scapula, 
anterior edge of acromion, and external third of 
clavicle. I. rough surface on outer side of hume- 
rus, near its centre. N. circumflex. 

Supra-spinaius. — 0. all scapula above the spine, 



which foims supra-spinous fossa, and from fascia 
covering muscle. 1. upper and fore part of great 
tuberositj of humerus. N. supra-scapular. 

InfrorspinatvA . — 0. inferior surface of spine and 
dorsum of scapula beneath, except near the neck, 
as low down as posterior ridge on inferior costa. I. 
middle of great tuberosity of humerus. N. supra- 
scapular. 

Terea minor . — 0. depression between the two 
ridges on inferior costa of scapula, from fascia 
covering it, and ligamentous septa. I. inferior 
depression on great tuberosity of humerus. N, 
circpmflex. 

jSub-scapularis. — 0. all the surface and circum- 
ference of subscapular fossa. I. lesser tubercle of 
humerus, and a small portion of the neck of the 
bone. N. short subscapular. 

Teres major. — 0. rough surface on inferior angle 
of scapula, below infra-spinatus. 1. posterior edge 
of bicipital groove. N. middle subscapular. 

Coraco-brachialis. — O, coracoid process and 
tendon of short head of biceps. 1. internal side of 
humerus about its middle, and, by an aponeurosis, 
into ridge leading to internal condyle. N. mus- 
culo-cutaneous. 

Biceps . — 0. short head, from coracoid process ; 
long head, from upper edge of glenoid cavity. /. 
back part of tubercle of radius. N, muBculo-cuta-< 
neouB. 



Brachialis anticus. — 0. centre of humerus two 
jlips on either side of insertion of deltoid, and fore 
part of humerus to its condyles. I. coronoid pro- 
cess of ulna and rough surface beneath. N. mus- 
julo-cutaneous and musculo-spiral. 

Triceps extensor cvhiti. — 0. long head, from 
Lower part of neck of scapula and inferior costa. 
Second head, from ridge on humerus, below insertion 
of teres minor. Third head, from ridge below inser- 
tion of teres major, leading to the internal condyle, 
and from internal inter-muscular ligament. I. ole- 
cranon process of ulna, and fascia of forearm. N, 
musculo- spiral. 

Forearm and Hand. 

Palmaris brevis^ lies between the skin and the 
palmar fascia. 0. annular ligament and palmar 
fascia. I. integuments on inner side of palm. N. 
ulnar. 

Pronator radii teres. — 0. anterior part of inter- 
nal condyle, fascia of forearm, inter-muscular septa, 
and, by a small slip, separated from the larger head 
by the median nerve, fiom coronoid process of ulna. 
J. outer and back part of radius, about its centre. 
N. median. 

Flexor carpi radialis. — 0. inner condyle and 
inter-muscular septa. L base of metacarpal bone 
of index finger. N. median. 

Palmaris longus. — 0. inner condyle and fascia 
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of forearm. L annular ligament and palmar apo- 
neurosis, near root of thumb. N. median. 

Flexor carpi ulnaris — 0. inner condyle, inner 
side of olecranon, a tendinous band between these 
points, under which passes the ulnar nerve, inner 
edge of nearly whole length of ulna, and fascia of 
forearm. 1. os pieiforme and base of fifth meta- 
carpal bone. N» ulnar. 

Flexor digitorum svhlimis. — 0. inner condyle, 
internal lateral ligament, coronoid process, and 
radius below tubercle. /. anterior part of second 
phalanges of each finger. F median. 

Flexor digitorum profundus. — 0. upper three- 
fourths of anterior surface of ulna by two heads, 
which embrace the insertion of the brachialis 
anticus, internal half of interosseous ligament. 
I. last phalanx of each finger. N. ulnar and 
anterior interosseous. 

flexor longus pollicis. — 0. fore part of radius 
below the tubercle, from interosseous membrane to 
within two inches of carpus, and from coronoid 
process. /. last phalanx of thumb. F anterior 
interosseous. 

Pronator guadratus. — 0. inferior fifth of anterior 
surface of ulna. I. anterior part of inferior fourth 
of radius. F. anterior interosseous. 

Supinator radii longus . — 0, external ridge of 
humerus, to within two inches of outer condyle, and 
from inter-muscular ligament. L rough surface on 
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the outside of radius, near its styloid process. 
musculO'Spiral. 

Extensor carpi radialis longior, — 0. ridge of 
humerus, between supinator longus and external 
condyle. I. back part of carpal end of metacarpal 
bone of index finger. N, musculo-spiral. 

Ejl tensor carpi radialis hrevior . — 0. inferior and 
posterior part of external condyle, and external 
lateral ligament. I. carpal end of third metacarpal 
bone. N. posterior interosseous. 

Extensor digitorum communis. — 0. external 
condyle, fascia of forearm and its intermuscular 
septa. 1. posterior aspect of the second and third 
phalanges of four fingers. N. posterior inter- 
osseous. 

Extensor carpi ulnaris . — 0. external condyle, 
fascia, and septa, and middle third of ulna. 1. car- 
pal end of the fifth metacarpal bone. N. posterior 
interosseous. 

Anconevjs. — 0. posterior and inferior part of ex- 
ternal condyle and lateral ligament. I. external 
surface of olecranon, and superior fifth of posterior 
surface of ulna. N. musculo-spiral. 

Extensor minimi digiti, — 0. in common with, and 
between extensor digitorum communis and exteniior 
carpi ulnaris. I. posterior part of phalanges of little 
finger. E. posterior interosseous. 

Supinator radii hrevis. — 0, external condyle, ex- 
ternal, lateral, and orbicular ligaments, and from a 
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. Hdge on outer tide of ulna, which commences be- 
Jow its lesser sigmoid cavity. /. upper third of ex- 
ternal and anterior surface of radius, from above its 
tubercle to the insertion of pronator radii teres. K, 
posterior interosseous. 

Extensor oasis metcLcarpi pollidsy lies immedi- 
ately below the border of the supinator radii bi-evis. 
O, middle of posterior part of ulna, interosseous 
membrane, and posterior surface of radius. L base 
of metacarpal bone of thumb. N, posterior inter- 
ossepiis. 

EicUnsor primi intemodii poUicis. — 0. inter- 
osseous membrane, radius, and occasionally a small 
portion of the ulna. I. base of first phalanx. N. 
posterior interosseous. 

Extensor seoundi intemodii pollicia . — 0. poste- 
rior surface of ulna, above its centre, and from 
interosseous membrane. /. base of last phalanx. 
N. posterior interosseous. 

Exte/nsor indicis. — 0. middle of posterior surface 
of ulna, and interosseous membrane. I. second and 
third phalanges of index finger, uniting with the 
tendon of the common extensor. N. posterior 
interosseous. 

AbdvctorpoUicis . — 0. anterior surface of annular 
ligament and os scaphoides. I. outside of base of 
first phalanx, and by an expansion into both pha- 
langes. N, median. 

, Qpponens poUicis, — 0. annular ligament and oa 
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pezium. /. metaoarpal bone of tbtimb. N* 
dian. 

Flexor pollicie hrevis. — 0» external head^ from 
;ide of annular ligament and trapezium and sheath 
the flexor carpi radialis. I, external sesamoid 
oe and base of first phalanx of thumb. Internal 
ad: O. from os trapezoides, os magnum, and 
se of metacarpal bone of middle finger. /. inter- 
1 sesamoid bone and base of first phalanx. N, 
Bdian and ulnar. 

Adductor poUicis. — O. three-fourths of anterior 
rface of the third metacarpal bone. I, inner side 
base of first phalanx of thumb. N» ulnar. 
Ahdvxtor indicia. — O. metacarpal bone of fore- 
iger, and one-half of that of the thumb. I. outer 
de of base of fii st phalanx. The radial artery passes 
jtween its two heads. This is also called the first 
Drsal interosseous muscle. N. ulnar. 

Lumhricalea . — 0. radial side of the tendons of 
0 xor profundus, near the carpus, a little beyond 
nnular ligament. I. middle of first phalanx into 
mdinous expansion covering the back of each finger, 
median and ulnar. 

Abductor minimi digiti, — 0. annular ligament 
nd os pisiforme. I. ulnar side of first phalanx, 
ulnar. 

Flexor hrevia minimi digiti. — 0. annular liga- 
uent and unciform bone. I. base of first phalanx 
►f little finger. N. ulnar. 
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Addimtor minimi dighi, — 0. internal to last, and 
overlapped by it. L all the metacarpal bone of 
little finger. N. ulnar. 

Inter ossei palmar es^ three in number. 0. sides 
of metacarpal bones. /. first phalanges and ten- 
dinous expansion covering the dorsum of each 
finger. 

1st, arises from ulnar side of second metacarpal 
bone ; 2nd, arises from radial side of fourth meta- 
carpal bone ; 3rd, arises from radial side of fifth 
metacarpal bone ; each, joining with the tendons of 
common extensor, is inserted into the base of the 
first phalanx of the corresponding finger. N» 
ulnar. 

Interossei dorsalea, four in number. 0. opposed 
sides of two metacarpal bones. J. base of first 
phalanx of each finger and posterior tendinous ex- 
pansion. 

Ist, has been already described under the name 
of abductor indicis. 

2nd, arises from second and third metacarpal 
bones, inserted into radial side of base of first pha- 
lanx of middle finger. 

3rd, arises from third and fourth metacarpal 
bones inserted into ulnar side of base of first phalanx 
of middle finger. 

4th, arises from fourth and fifth metacarpal 
bones, inserted into ulnar side of base of first pha- 
lanx of ring finger. N, ulnar. 
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All the palmar intcrosaei are adductora, and all 
the dorsal interossei are abductors to a line drawn 
longitudinally through the middle finger, 

ABDOMEN. 

Obliquua externua vel deacendena. — 0. external 
surfaces of eight inferior ribs at a little distance 
from their cartilages. I. the fibres end in a broad 
aponeurosis, inserted into ensiform cartilage, linea 
alba, os pubis, Poupart*s ligament, anterior superior 
spinous process of ilium, and outer edge of anterior 
half of crista ilii : a triangular opening formed by 
the separation of the aponeurotic fibres, the inner 
passing to the symphysis pubes, the outer to the 
spine of pubes, is called the external abdominal 
ring. N. intercostal s and first lumbar. 

Obliquua internua vel aacendena . — 0. fascia lum- 
bonim, anterior two-thirds of crista ilii, and external 
half of Poupart’s ligament. I. cartilages of seven 
inferior ribs, ensiform cartilage, linea alba, also by 
conjoined tendon into symphysis and upper edge of 
pubes, and into linea ileo pectinea. AT. intcrcostals 
and first lumbar. 

Oremojater. — This muscle, formed by the lower 
fibres of internal oblique, is here described, though 
being a muscle of the testicle. O. inner surface of 
external third of Poupart’s ligament, and from 
lower edge of obliquus internus, and sometimes from 
transversalis ; tho fibres pass through the external 
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abdominal ring, forming loops, both in front and 
behind the spermatic cord. 1. crest of the pnbes. 
N genito-cmral. 

Tramversah'a. — 0. fascia Inmborum, anterior 
three-fourths of crista ilii, iliac third of Poupart’s 
ligament, and inner side of six inferior ribs. I, 
along with posterior lamina of obliquus intemus, 
into the whole length of linea alba, and upper edge 
of pubes. N. lower intercostals and first lumbar. 

Jiectus — 0, upper and anterior part of pubes. /. 
ensiform cartilage, and cartilages of fifth, sixth, 
and seventh ribs. N. lower intercostals and first 
lumbar. 

Pyramidalia — 0. broad from pubes. J. linea alba 
midway to umbilicus ; sometimes wanting. 

DEEP MUSCLES OF THE ABDOMEN. 

Diaphragm^ is a thin muscular and aponeurotic 
septum between the chest and abdomen. 0, two 
crura, posterior surface of ensiform cartilage, inter- 
nal surfaces of cartilages of the six lower ribs, ex- 
ternal ligamentum arcuatum, and convex edge of 
internal ligamentum arcuatum. /. central tendon. 
There are three openings in diaphragm : 1, for 
aorta ; 2, for cesophagus ; 3, for vena cava. N, 
phrenic. 

Crura of diaphragm , — O. right crus, from fore 
part of bodies of four superior lumbar vcilebree. 
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Left crus from the sides of the two or three superior 
lumbar vertebrm. Z posterior border of cordiform 
tendon. 

Quadratm Ivmhorum. — 0. posterior fifth of spine 
of ilium, and from ilio-lumbar ligament. I. ex- 
tremity of transverse processes of four superior 
lumbar vertebras, also inner surface of posterior 
half of last rib. N, intercostals. 

Psoas parvits. — O. side of last dorsal and first 
lumbar vertebrae. I. lineaileo pectinea, fascia iliaca, 
and fascia lata, behind the femoral vessels ; some- 
times wanting. 

Psoas magnus. — 0. sides of bodies of last dorsal, 
and from bodies and transverse processes of all the 
lumbar vertebrae ; also from inter-vertebral ligaments. 
J. inferior part of lesser trochanter and ridge below 
that process. N, lumbar nerves. 

Iliaais intemus. — 0. iliac fossa, with inner mar- 
gin of the crista ; two anterior spines of ilium, and 
intervening notch, base of the sacrum, ilio-lumbar 
ligament, and capsule of hip-joint. /. common 
tendon with psoas magnus ; the inferior fibres are 
inserted into anteiior and inner surface of femur, 
below trochanter minor. N. anterior crural. 

MUSCLES OP BIALE PERIN.®UM. 

Sphincter ani. — 0, ano coccygeal ligament. I, 
into raph^, superficial fascia, and common central 
point of perinaaum. N. pudic. 
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Sphincter interniLB, encircles the lower part of 
rectum. N. pudic. 

Erector penis. — 0. inner surface of tuber ischii, 
and from insertion of great or inferior sciatic liga- 
ment. J. fibrous membrane of crus penis. N. 
pudic. 

Accelerator urinoe. — 0. central tendon and raphe 
of perinsBum. L anterior fibres around body of 
penis ; middle fibres surround the bulb and lower 
fibres into triangular ligament. N. pudic. 

Transversalis perinmi. — 0. inside of tuber ischii. 
J. central tendon of perinseum. N. pudic. 

Levator ani. — 0. posterior part of body of pubes, 
spine of the ischium, and between these points the 
angle of division of deep pelvic fascia into obturator 
and vesical. I, anterior fibres into central point of 
perinsBum and prostate ; middle fibres into side of 
rectum, posterior fibres into back part of rectum 
and 08 coccygis. N. sacral. 

Compressor urethrae. — ^This muscle is more coi> 
rectly described as arising by a narrow tendon from 
the ramus of the pubes on either side, and as ter- 
minating in fleshy fibres, which decussate in the 
mesial line, some passing above, others passing 
below, the membranous portion of the urethra. N. 
pudic. 

Coccygeus. — 0. inner surface of spine of ischium. 
I. extremity of sacrum and side of coccyx. N, 
sacral. 
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MUSCLES OP PEMALE PERINJEUM. 

Sphiricter ani^ as in the male. 

Levator ani , — 0. as in the male. 7. it forms a 
loop round the vagina, as well as around the urethra 
and rectum. 

Coccygeva^ as in the male. 

Tranaveraalia perinoei^ as in the male. 

Erector clitoridia . — 0. inner surface of tuber 
ischii, and insertion of great sciatic ligament. 7. 
fibrous membrane of crus clitoridis. 

Sphincter vaginae^ represents the accelerator 
urinsB in the male, and extends from the clitoris 
superiorly, around each side of vagina, to central 
point of perinseum, in front of anus. 

MUSCLES OP THE INPERIOE EXTREMITY. 

Fore Part and Sides of the Thigh, 

Tensor vaginae femoris — 0. external part of 
anterior superior spine of ilium. 7. fascia lata, 
about three inches below the great trochanter. N, 
gluteal. 

Sartoriua . — 0. anterior superior spine of ilium 
and notch beneath it. 7. inner side of upper end 
of tibia, below its tubercle. N. middle cutaneous 
of anterior crural. 

Itectua femoria. — 0. by two strong tendinous 
heads: the outer from rough surface above the 
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acetabulum ; the inner from anterior inferior spine 
of ilium. L upper edge of patella. N. anterior 
crural. 

Vastus erternus . — 0. root and anterior part of 
great trochanter, outer edge of linea aspera, oblique 
ridge leading to external condyle, external surface 
of femur, and fascia lata. I. external edge of 
tendon of rectus, side of patella, and head of tibia. 
N. anterior crural. 

Vastus intemus. — 0. root of small trochanter 
and line leading from it to linea aspera, anterior 
part of femur, inner edge of linea aspera, and ridge 
leading to inner condyle. J. inner edge of tendon 
of rectus, patella, and head of tibia. .AT. anterior 
crural. 

Crureus. — 0. anterior and external part of 
femur, commencing at linea inter-trochanterica, 
and extending along three-fourths of the bone, as 
far outwards as linea aspera. I, upper and outer 
edge of patella. N. anterior crural. 

The rectus, crureus, and two vasti are sometimes 
described as one muscle, named quadriceps exten- 
sor cniris. 

SuJ)~crureus or capsularis . — 0. inferior fourth of 
anterior surface of femur. Z synovial membrane 
of knee joint. N. anterior crural. 

Chracilis . — 0. lower part of body and ramus of 
pubes, and part of ascending ramus of ischium, from 
a surface two inches and a half in length. /. 
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Btipcrior part of internal surface of tibia. 
obturator. 

Pectineus. — 0. pectineal line external to spine of 
pubes, and smooth surface of bone in front. I. 
rough ridge leading from lesser trochanter to linea 
aspera. N, anterior cniral and obturator. 

Adductor Muscles. 

1st, addtictor longus . — 0. anterior surface of 
pubes, between spine and symphysis. I. middle 
third of linea aspera. jV. obturator. 

2nd, adductor hrevis. — 0. anterior inferior sur- 
face of pubes, between symphysis and thyroid 
foramen. I. superior third of internal root of linea 
aspera to three inches below lesser trochanter. N. 
obturator. 

Brd, adductor magnm — 0. anterior surface of 
descending ramus of pubes, ramus of ischium, 
and external border of its tuberosity. I. rough 
ridge leading from great trochanter to linea 
aspera, linea aspera, and internal condyle of femur. 
N. obturator. 

MUSCLES OP HIP. 

Gluteus maximus . — 0. posterior fifth of crista 
ilii, the rough surface between it, and superior 
semicircular ridge, posterior ilio-sacral ligaments, 
lumbar fascia, spines of sacrum, side of coccyx, and 
great sciatic ligament. 1. rough ridge leading 
from great trochanter to linea aspera, upper third 
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of linea aspera, and fascia lata. N. small sciatic 
and gluteal. 

On reflecting the gluteus maximus, we bring 
into view the gluteus medius, pyriformis, gluteal 
artery and nerve, ischiatic artery, greater and lesser 
ischiatic nerves, pudic artery and nerve, tendon of 
the obturator intemus, with the gemelli and the 
quadratus femoris. Biceps, semi-tendinosus, semi- 
membranosus, adductor magnus, vastus extemus, 
internal circumflex artery, tuber ischii, great tro- 
chanter and its bursa. 

Glutem mediuH. — 0 . deep surface of fascia, ante- 
rior three -fourths of crista ilii, superior semicircular 
ridge, and surface of ilium. I. upper and outer 
part of great trochanter. N. superior gluteal. 

Glutem minimus. — 0 . inferior semicircular ridge 
oil dorsum of ilium, rough surface between it and 
edge of acetabulum. I. upper and anterior part of 
great trochanter. N. superior gluteal. 

Pyriformis. — 0 . concave aspect of second, third, 
and fourth divisions of sacrum, upper and back 
part of ilium, and anterior surface of great sciatic 
ligament. I. upper part of great trochanter, behind 
the insertion of gluteus minimus. N. sacral plexus. 

Gemellus superior. — O. spine of ischium. I. top 
of great trochanter. N. sacral plexus. 

Gemellus inferior. — O. upper part of tuber ischii, 
and great sciatic ligament. I. top of great tro- 
chanter. N. sacral plexus. 
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Obturator internus. — O. pelvic Btirface of obtu- 
rator ligament, circumference of obturator foramen, 
and obturator fascia. 7. top of great trochanter. 
N. sacral plexus. 

Quadratus femoria. — O external surface of tuber 
ischii. I. linea quadrata, or line leading from great 
trochanter to linea aspera, above the insertion of 
adductor magiiua, N. sacral plexus. 

Obturator extemua. — 0. inferior surface of obtu- 
rator ligament and surrounding surfaces of pubes and 
ischium. 7. digital fossa. N. obturator. 

MUSCLES ON BACK PABT OE THIGH. 

Biceps. — Long head: O. outer and back part 
of tuber ischii, by a tendon common to it and to 
the seiiii-tendinosus. Short head : 0. linea aspera, 
from below insertion of gluteus maximus to within 
two inches of external condyle. 7. head of fibula. 
N. great sciatic. 

Semi tendinosua. — 0. tuberosity of ischium, and 
from three inches of the tendon of the long head of 
biceps. 7. inner surface of tibia, below tuberosity. 
N. great sciatic. 

Semi-memhranosua. — 0. upper and outer part of 
tuber ischii. 7. inserted by three portions : 1st, 
into head of tibia, the tendon passing under inter- 
nal lateral ligament ; 2nd, into the fascia covering 
the popliteus muscle ; 3rd, into external condyle of 
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femur, crossing tlie knee-joint, and orming the 
ligamentum posticum Winslowii. N, great sciatic. 

MUSCLES ON ANTEKIOil AND EXTERNAL PART 
OP LEG. 

Tibialis anticus . — 0. outer part of superior two- 
thirds of tibia, inner half of interosseous ligament, 
fascia of leg, and intermuscular septa. I. inner 
side of internal cuneiform bone, and base of first 
metatarsal bone. N, anterior tibial. 

Extensor digitorum hngus. — 0. external part of 
head of tibia, head and three-fourths of fibula, part 
of interosseous ligament, fascia of leg, and inter- 
muscular septa. 1. last phalanges of four outer 
toes. N. anterior tibial. 

Extensor proprius pollicis. — 0. inner edge of 
middle third of fibula, interosseous ligament, and 
lower part of tibia. I base of last phalanx of 
great toe. It has a special pulley beneath annular 
ligament. N, anterior tibial. 

Feroneas tertius. — O. anterior surface of lower 
third of fibula. I. base of fifth metatarsal bone. 
N, anterior tibial. 

Extensor brevis digitorum. — O. upper and ante- 
rior part of os calcis, calcaneo-astragaloid, and 
annular ligaments. I. internal tendon into base of 
first phalanx of great toe ; the three others join the 
fibular sides of corresponding tendons of extensor 
digitorum longus. N. anterior tibial. 
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MUSCLES ON OUTER PART OP LEG. 

Tetomm longu«. — O. upper two-thirds of outer 
surface of fibula, fascia of leg, and intermuscular 
septa. I, tendon passes in a groove in os cuboides 
obliquely across the sole of the foot, to become 
attached to the tarsal end of metatarsal bone of 
great toe. N. musculo-cutaneous. 

Peronem brevis — O. outer and back part of 
lower half of fibula and intermuscular septa. J. 
base of metatarsal bone of little toe. N. musculo- 
cutaneous. 

MUSCLES OF BACK OF LEG. 

JSuperfcial Layer, 

Gastrocnemim . — 0. internal head, upper and 
back part of internal condyle of lemur, and oblique 
ridge above it; external head, from above external 
condyle. L lower and back part of os calcis. N, 
popliteal. 

Plantaris. — 0, back part of^ femur above exter- 
nal condyle, and posterior ligament of knee. /. pos- 
terior part of 08 calcis. N. internal popliteal. 

JSoleiis. — 0. external head, from back part of 
head and superior third of fibula ; internal head, 
from middle third of tibia, below insertion of popli- 
teus, and from a tendinous arch extending between 
the bones over the posterior tibial vessels : unites 
with gastrocnemius to form tendo-Achillis. I, lower 
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and back part of os calcis. N. internal pop- 
liteal. 

Popliteus. — 0. depression on outer condyle of 
femur. I. flat triangular surface, occupying the 
superior posterior fifth of tibia. N. internal 
popliteal. 

Flexor longus digitorum. — 0. posterior flat sur- 
face of tibia, from below popliteus to within three 
inches of ankle, fascia, and intermuscular septa. 
I, Last phalanges of four outer toes. N. posterior 
tibial. 

Tibialis posticus . — 0. posterior internal part of 
fibula, upper part of tibia, and nearly whole length 
of interosseous ligament. L inferior and internal 
tuberosity on scaphoid, internal cuneiform and 
cuboid bones, and second and third metatarsal 
bones. N, posterior tibial. 

Flexor longus polllcis. — O. two inferior thirds of 
fibula. L last phalanx of great toe, N, posterior 
tibial. 

MUSCLES OF FOOT. 

First Layer. 

Abductor polUcis. — 0. lower and inner part of 
os calcis, internal annular ligament, plantar fascia, 
and intermuscular septum. I. internal side of 
base of first phalanx of great toe ; there is a sesa^ 
mold bone in the tendon. F. internal plantar. 

blexor hrevis digitorum perf or atvs, — 0. inferior 
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Adductor poUicis,^ — cnboides, base of third 
and fourth metatarsal bones and sheath of peroneus 
longas. I, base of first phalanx of great toe. N, 
external plantar. 

Transveraalia pedis. — A narrow fasciculus 
stretched beneath the digital extremities of the 
metatarsal bones. AT. external plantar. 

Flexor brevis minimi digiti. — 0, fifth metatarsal 
bones, and sheath of tendon of peroneus longus. I. 
inner side of base of first phalanx of little toe. N. 
external plantar. ♦ 

Fourth Layer, 

Seven interossei muscles. Three on sole of foot, 
and four upon its dorsum. 

Inferic(reB| vel plantares. 

1st. 0. inner side of third metatarsal bone. I, 
base of first phalanx of the same toe. 

2nd. 0. inner side of fourth metatarsal bone. L 
inner side of first phalanx of the same toe. 

3rd. 0. fifth metatarsal bone. 1. inner side of 
base of first phalanx of little toe. 

Superiores, vel dorsales ; they arise by two heads 
from the contiguous surfaces of the metatarsal 
bones. 

let. 0. internal side of second metatarsal bone 
and outer side of first. I. inner side of base of first 
phalanx of second toe. 

2nd. 0. opposite sides of second and third meta* 
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tarsal bones. L outet^ side of first phalanx of 
second toe. 

3rd. 0. opposite sides of third and fourth meta- 
tarsal bones. /. outer side of first phalanx of 
middle toe. 

4th. O. opposite sides of fourth and fifth meta- 
tarsal bones. /. outer side of first phalanx of fourth 
toe. 

NervBj external plantar. 

THE MUSCLES OP THE DEBIT. 

1. Levator palpebrcB superiorU. — 0. upper edge 
of foramen opticum. J. superior border of tarsal 
cartilage. N. third. 

2. Ohliquus mperior, — O. foramen opticum. Z 
sclerotic coat between superior and external rectus. 
N. fourth. 

3. Ohliquus inferior, — O. orbital edge of supe- 
rior maxillary bone. Z sclerotic coat between it 
and external rectus mpscle. N, third. 

4. Bectus superior. \ 

5. Bectus inferior, third. 

6. Bectus intemus.J 

7. Bectus extemus. N. sixth. 

[All rise round optic foramen, the external rectus 
being also attached to margin of sphenoidal fissure, 
near the origin of the superior rectus, and they 
are inserted into the sclerutic coat about a quarter 
of an inch behind cornea.] 

K 2 
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' The tbirdi nasal division of fifth, sixth nerves^ 
and the ophthalmic vein, pass between the two 
heads of the rectus extemns. 

MUSCLES Of INTEBNAL EAB. 

•Stapedius, — 0, within pyramid. L neck of 
stapes. N, facial. 

Tensor tympani, — 0, canal in petrons portion of 
temporal bone, above Eustachian tube. L short pro- 
cess below neck of malleus. N. Meckel’s ganglion. 

Laxator tympani. — 0. spinous process of sphe- 
noid bone and Eustachian tube. I. processus 
gracilis of malleus. N, tympanic branch of facial. 


BRAIN AND ITS MEMBRANES. 

DTTBA MATEB. 

A firm dense fibrous membrane, adhering by its 
outer surface to the bones of the cranium, its inner 
surface being intimately connected with the arach- 
noid membrane. It supports the brain, acts as an 
internal periosteum to the bones of the skull, forms 
the sinuses, and sends sheaths to the several nerves 
as they pass through the cranial holes. It sends 
off the following processes. 

Falx cerebri^ commences narrow at crista galli, 
and arches backwards between the lobes of the 
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eerebram, becoming deeper until it meets tbe tento- 
rium, with which process it is continuous on each 
side. Its convex edge corresponds to the median 
groove of the os frontis, the sagittal edges of the 
parietal bones, and the upper half of the perpendi- 
cular ridge of the occipital bone. The superior 
longitudinal sinus is in its upper edge, and the 
inferior longitudinal sinus in its inferior free con- 
cave edge. 

Tentorium cerebeUif extends in a horizontal man- 
ner above the cerebellum and below the posterior 
lobes of the cerebrum. Its attached borders contain 
the lateral sinuses, and are attached to the trans- 
verse ridges of the occipital bone, the inferior pos- 
terior angles of the parietal bones, the superior 
angles of the petrous portion of the temporal bones, 
and to the clinoid processes of the sphenoid bone. 

JFalx cerebeUi, is attached to the lower half of 
the perpendicular ridge of the occipital bone, and 
extends between the lobes of the cerebellum towards 
the foramen magnum. 

SINUSES. 

Superior longitudinal einvs^ of triangular form, 
extends along tbe convex margin of the falx cerebri. 
It commences by a small vein in tbe foramen 
caecum, and increasing in size as it proceeds back- 
wards, pours its blood into the torcular Herophili. 
Its anterior is crossed by small bands called ohordm 
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WULiiii^ and presents the openings of the veina 
which course upon the upper surface of the cerebral 
hemispheres, and a number of small whitish masbes 
called glanduUs Pacchioni, Upon the outer surface 
of the upper wall of the sinus, between it and the 
cranium, are situated the gUmdukc Pacchioni 
extemcc. 

Inferior longitudinal sinus is very small, runs 
along the concave edge of the falx cerebri, and ter- 
minates in the straight sinus. 

Straight sinus^ passes from the termination of the 
inferior longitudinal sinus downwards and back- 
wards, receiving the blood of the vense Galeni, and 
empties itself into the torcular Herophili. 

Lateral sinuses^ each corresponds to the trans- 
verse groove in the occipital bone, the groove in the 
posterior inferior angle of the parietal bone, the 
mastoid fossa of the temporal bone, and the groove 
in the occipital bone on each side of the foramen 
magnum ; it passes through the foramen lacerum 
posterius and becomes the jugular vein. 

Torcvlar fferophili, corresponds to the centre of 
the crucial spine of the occipital bone ; six sinuses 
communicate with it — viz. the two lateral, the great 
longitudinal, the straight, and the two occipital. 

Cavernous sinuses^ each extends from the anterior 
clinoid process to the petrous portion of the tem- 
poral bone ; and, upon being cut into, presents a cel- 
lular appearance. The internal carotid artery, the 
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sixth nerve, and branches of the sympathetic nerve, 
are found within each, but separated from the blood 
by the reflected venous lining membrane. In the 
outer wall of each run the third and fourth nerved, 
and the first branch of the fifth ; the sinus of each 
side presents the openings of the ophthalmic vein, 
of the two petrosal sinuses, and of the circular 
sinus. 

Circular sinuSy surrounds the pituitary body, and 
is formed of an anterior and posterior transverse 
vein, which extends from one cavernous sinus to the 
other. 

Stiperior petrosal sinusesy each passes from the 
cavernous sinus along the upper border of the 
petrous portion of the temporal bone, to the lateral 
sinus* 

Inf erior petrosal sinusesy each passes from the 
cavernous sinus downwards and backwards, along 
the line of contact of the petrous portion of the 
temporal bone, and the occipital to the lateral 
sinus, just where this terminates in the internal 
jugular vein. 

Transverse sinusy crosses the basilar process of 
the occipital bone, and connects the inferior petrosal 
sinuses. 

Occipital sinuseSy two in number, are contained 
in the falx cerebelli, and open into the torcular 
Herophili. 
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TUNICA AKACHNOIDBA, 

Belongs to the class of serous membranes, is 
spread over the surface of the brain without dipping 
down between its convolutions, and is reflected 
upon the dura mater, in those situations where the 
nerves and veins pierce this fibrous membrane : 
thus, after the manner of all serous membranes, it 
fonns a shut sac, and consists of a parietal and a 
visceral layer. It is stated to gain access to the 
interior of the brain by the great transverse fissure, 
and to line the free surfaces of the ventricles. 

PIA HATEB. 

The vascular covering of the brain lines its entire 
surface, dipping between its convolutions and send- 
ing numerous blood-vessels into its substance ; it is 
intimately connected to the aracl^id membrane by 
its outer surface, except at the case and sulci of 
brain ; and entering the ventricles by the great 
transverse fissure, gives them a lining membrane, 
and forms the choroid plexuses. 


THE BKAIN. 

The brain is subdivided into four portions — viz., 
the cerebrum, the cerebellum, the medulla oblongata, 
and the pons Yarolii. 



137 

Weighty about 48 oz. in the male, and 44 oz. in 
the female. 


TfilS CEREBBUM. 

This, the largest of the four divisions, is of 
oval form, and is divided into two. equal portions, 
called hemispheres, hy a fissure (longitudinal), 
winch extends. along the median line upon its upper 
surface, and contains the falx cerebri and the ante- 
rior cerebral arteries. At the base of the brain the 
hemispheres are divided at each extremity by this 
fissure, but in the centre they are united. 

Hemispheres^ right and left, are convex superiorly 
and externally, and flat towards each other, where 
they correspond to the falx. 

Lobes . — ^Each hemisphere is divided into three 
lobes upon its under surface ; the anterior, which is 
the smallest, rejrts upon the roof of the orbit, and 
presents a groov^for the lodgment of the olfactory 
nerve ; the middle, prominent and convex, lies in 
the middle fossa, in the base of the cranium ; and 
the posterior rests upon the tentorium cerebelli. 

Convolutions, or gyri, are eminences, longitudinal 
and rounded, and directed in various ways upon the 
surface of each hemisphere. 

Sulci, are the depressions which separate the 
convolutions from each other, over which the arach- 
noid membrane passes, but into which the pia mater 
dips. 
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The following conyolotions from their oonetMicy 
have been specially described : — 

Chyrua fomicatua^ or convolution of the corpua 
caUoaum^ skirts the corpus ballosnm. 

Convolution of the longitudinal Jiaawre^ bounds 
the margin of the longitudinal fissure. 

Gyri operti^ or ialand of Beil^ are seen in the 
fissure of Sylvius. 

Fiaavre of Sylviua^ separates the anterior from 
the middle lobe, and corresponds to the lesser wing 
of the sphenoid bone and fold of dura mater. The 
cerebral surface of this fissure is pierced by small 
arteries, branches of the middle cerebral artery. 

Grey matter of brain, is of brownish-grey 
colour, from three to four lines in thickness, soft 
and vascular, and for the most part situated upon 
the outer surface of the brain. It is however 
found in strise, and masses in the interior of the 
brain. In some situations its colour assumes a dark 
hue, as is seen in a section of the crus cerebri. 
Microscopic examination shows that it is composed 
of cells containing nuclei and granules ; hence it is 
sometimes called vesicular matter.” 

Medullary avhatance, white and fibrous, forms the 
greater part of the brain. 

Locua perforatua anticua, is perforated by a 
number of small foramina, for the passage of 
branches of the anterior choroid arteries; it i» 
situated external to the optic commissure. 
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OfUia commiasuref the junction of the two optio 
tracts in the middle line. 

Ttiber cinertwmy a mass of grey matter behind 
the optic commissure, t6 which is attached the in- 
fundihdumy a hollow, funnel-shaped process of grey 
matter, which ends in the pituitary body. 

Corpora alhicantioy two rounded masses, which 
correspond to the turn of the anterior crura of the 
fornix. 

Locus perforatua poaticusy is perforated by small 
apertures, for the passage of arteries to the optio 
thalami. 

Centrum ovale minuSy is the section made of 
the cerebrum within a few lines of the corpus cal- 
losum; an oyal surface of white matter is seen, 
surrounxled by the grey cortical substance. 

Centrum ovale majuSy a term applied to the 
section which is made by slicing the cerebrum to a 
level with the corpus callosum. 

Corpus ealloaumy is the white commissure con- 
necting the two hemispheres ; it is about four inches 
in length, and presents upon its upper surface a 
median groove — t?ie rapM — which corresponds to 
the anterior cerebral arteries, and from which, on 
each side, pass the connecting transverse fibres of 
the hemispheres, called line^e transvei’sse. It unites 
by its posterior extremity with the foniix and the 
hippocampus, major and minor ; its anterior ex- 
tremity being curved upon itself, the genu, and 
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oontintionB with the optic commissare and tuher 
cinerenm at the base of the brain. 

Septum Iv/cidum^ descends from the raph4 of the 
corpus callosnm to the fomhc, separating the lateral 
ventricles from each other. It ooilsistB of two 
layers, which are composed of white and of grey 
matter, and lined by epithelium ; the cavity be- 
tween them is called the^tA ventricle : its form is 
triangular, the apex corresponding to the union of 
the corpus callosum and the fornix, the base anterior, 
oorresponding to the curved portion of the corpus 
callosum. 

Lateral ventrtdes, each consists of a body and 
three cornua, the body corresponding to the centre 
of each cerebral hemisphere, the cornua proceeding 
one to each lobe. The bodies of the ventricles are 
separated from each other by the septum lucidum. 

Anterior horn, passes forwards and outwards in 
the anterior lobe ; in it is seen the corpus striatum. 

Middle horn, passes backwards, outwards, 
downwards, forwards, and inwards in the middle 
line : in it are seen the hippocampus major, pes 
accessorius, oorpus fimbriatum, pes hippocampi, 
choroid plexus, and optic thalamus. 

Posterior horn, passes backwards, outwards, and 
inwards in the posterior lobe ; in it are seen the 
hippocampus minor and pes accessorius. 

Corpora striata, two pear-shaped bodies, their 
bases being contained in the anterior cornua of the 
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lateral ventricles, the narrow stalk-like extremities 
being directed backwards into the bodies of the 
ventricles : they are grey on their surface, but when 
cut into present alternating stries of grey and white 
matter; thus their name. 

Optio 'thalamic two large bodies placed behind 
and between the corpora striata ; each presents upon 
its inferior surface two tubercles, called corpora 
geniculata. Towards the median line the optic 
thalami are flat, and united to each other by a soft 
structure, called soft commissure ; posteriorly they 
are also joined together by the posterior commissure ; 
upon their external surface they are white, but their 
interior is grey. 

Tmnia semicJrctdariaf a narrow white band, 
situated in the groove between the optic thalamus 
and corpus striatum of each side. 

Fornix, a longitudinal white commissure, placed 
horizontally beneath the septum lucidum and coipus 
callosum ; it arches above the third ventricle, and 
lies upon the velum interpositum and choroid plexus. 
Its body is triangular, and from it proceed anteriorly 
two crura, and posteriorly also two crura: the 
anterior crura descend to the base of the brain, 
curve upon themselves, forming the corpora albi- 
cantia, then pass backwards and are lost in the 
optic thalamus ; the posterior crura pass backwards 
and outwards, become attached to the hippocampi 
majores, and are lost in the descending cornu. 
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'The lyra is tlie appearance presented upon the 
nnder aspect of the fornix by some transverse white 
fibres which connect the hippocampi and the pos- 
terior crura of the fornix. 

Choroid jdexw, the fold of pia mater which lies 
upon the optic thalamus, and which enters the body 
of the lateral ventricle by the inferior comu ; the 
choroid plexus of each side passes forwards and 
inwards, and both unite in the foramen commune 
anterius. 

Velum interponUum^ lying underneath the fornix, 
unites the choroid plexuses of either side ; it is com- 
posed of arachnoid membrane and pia mater, and 
contains in its centre the venae Galeni. 

Fence Oaleniy contained in the velum interposi. 
turn, pass from before backwards, and terminate in 
the straight sinus. These veins return the blood 
from the choroid plexuses, and from the parts 
within the ventricles. 

Pineal hody^ a small conical reddish-grey mass, 
containing in general sandy matter. It is placed 
upon the corpora quadrigemina, and is connected 
with the optic thalami by two peduncles. 

Hippocampus minors an oval eminence in the 
posterior cornu of the lateral ventricle ; white ex- 
ternally, and grey in its interior. 

Hippocampus majors a larger eminence, and 
placed in the middle comu of the lateral ventricle. 

Pee 'hippocampi^ the iuberculated appearance 
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which the extremity of the hippocampna mcgor 
presents. 

Ttenia hippocampi, or corpus fimhriatwmy the free 
margin of the posterior crus of the fornix, where it 
is connected with the hippocampus major. 

Corpus dentcUumj a grey serrated line in the 
inferior coniu of the lateral ventricle, and which is 
exposed upon removing the taenia hippocampi, be> 
neath which it lies. 

Third ventricle, a deep fissure between the optic 
thalami, exposed by separating these bodies. It is 
bounded anteriorly by the descending crura of the 
fornix, and the anterior commissure, posteriorly by 
the posterior commissure and the tubercula quadri- 
gemina, laterally by the optic thalami ; its floor 
corresponds to the locusr perforatus, tuber cinereum, 
infundibulum, corpora albicantia ; it is covered in by 
the velum interpositum and fornix. 

Iter e tertio ad quartum ventriculum, an opening 
in the posterior part of the third ventricle, under the 
posterior commissure and tubercula quadrigemina, 
and leading obliquely backwards and downwards to 
the fourth ventricle. 

Anterior commissure, a white, round cord, ante- 
rior to the crura of the fornix, and passing trans- 
versely from one corpus striatum to the other. 

Posterior commissure extends transversely from 
one optic thalamus to the other. It is shorter and 
smaller than the anterior commissure. 
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Corpora quadrigemina, four eminences, called 
also nates and testes ; situated under the posterior 
part of the velum interpositum, and the pineal 
body ; the two anterior (the nates) are connected 
to the optic thalami ; the posterior (the testes) are 
connected to the cerebellum by the following pro- 
cesses. 

JProcessus e cereheUo ad testeSf two white plates 
which pass obliquely from the cerebellum upwards 
and inwards to the testes. 

Valve of VietMsenSf a layer of grey and white 
substance, of triangular form, attached by its sides 
to the processus e cerebello ad testes, by its base to 
the cerebellum, and by its apex to the testes. 

Fourth ventrickf is exposed by cutting through 
the valve of Vieussens. It is bounded anteriorly 
by the pons Varolii, laterally by the processus e 
cerebello ad testes, superiorly by the valve of Vieus- 
sens, inferiorly by pia mater and arachnoid mem- 
brane, and posteriorly by the cerebellum. 

Calamus acrijatorius^ the fissure seen upon the 
posterior surface of the pons Varolii, in the fourth 
ventricle, from each side of which four or five white 
lines proceed, the Unece transveraas. 

Choroid plexus of fourth ventricle^ a small fold 
of pia mater, which enters the ventricle as this 
membrane Is passing from the cerebellum to the 
spinid cord. 
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€£B£BELLUM, 

Consists of a central portion called superior and 
inferior vermiform processes, and of two hemi* 
spheres, united inferiorly by the pons Varolii. 

Hemispheres are flat superiorly, where they cor- 
respond to the tentorium, and convex inferiorly, 
^where they lie in the inferior occipital fossa : the 
surface of eacffi presents semicircular narrow lines, 
arising from the laminated arrangement of the 
cineritious portion of the organ; between these 
laminss the pia mater enters, but the arachnoid 
passes over them. 

Crura cerebelli, two medullary cords which 
pass from each hemisphere and unite in the pons 
Varolii. 

/Superior vermiform process^ a small conical emi- 
nence coiTCsponding to the superior and central 
part of the cerebellum. 

Inferior vermiform process^ larger than the 
superior, and corresponding to the inferior and 
central part of the cerebellum. It presents the 
pyramid, uvula, and nodule. 

Arbor vitce, the branching of the medullary 
substance of the cerebellum, exposed by making a 
vertical section of it. 

Corpus dentatum, a small oval mass of grey 
substance, surrounded by a yellow zigzag line, and 
exposed upon making a section of the cerebellum 

L 
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parallel tO| but an inch diatant from, the median 
line. 

PONS VABOm, 

Is a broad transverse white commissure connect- 
ing the two lobes of the cerebellum. In the median 
Ine is a longitudinal groove for the basilar artery. 
Its appearance is striated, marking the course of 
its superficial fibres. 

MEDULLA OBLONGATA, 

A large conical process of medullary structure, 
extending from the lower margin of the pons Va- 
rolii to the commencement of the spinal cord. It 
is rather more than an inch in length, and presents 
the following bodies, which are separated from each 
other by distinct grooves ; — 

Corpora pyramidaUa, or the anterior pyramids, 
the two anterior eminences of the medulla oblon- 
gata. 

Corpora olivaria^ smaller than the pyramidal 
bodies, situated laterally. 

Corpora restiformia, large, and situated poste- 
riorly; the posterior pyramids^ small and cord-like, 
lie within the restiform bodies upon the posterior 
surface of the cord. 

BASE OP THE BBAIN 

Presents on either side of the median line the an- 
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erior And middle lobes of the oerebrnm, separated 
rom each other hj the fissure of Sylvius, and a 
obe of the cerebellum resting upon the posterior 
obe of the cerebrum. In the median line, pro- 
ceeding from before backwards, is the anterior ex- 
tremity of the median fissure (on either side of* 
which run the olfactory nerves), the lower ex- 
tremity of the corpus callosum, the optic commis- 
sure, the tuber cinereum, the corpora albicantia, 
the pituitary body and infundibulum, *he locus per- 
foratus (on either side of this is the crus cerebri), 
the pons Yarolii, and lastly, the posterior extremity 
of the median fissure. 

OEIOIK OF THE CEBEBBAL NEBVES. 

First nerve (olfactory) arises by three roots, the 
external, long and white, fh)m the fissure of Syl- 
vius ; the internal, also white, from the posterior 
internal surface of the under part of the anterior 
lobe ; and the middle, short and grey, from a grey 
tubercle upon the under surface of the anterior 
lobe. 

Second (optic) arises by two roots from the cor- 
responding nates and from the corpora geniculata ; 
the roots unite and form the tractus opticus, which 
passes round and becomes slightly attached to the 
crus cerebri ; the tracts, one from either side, then 
unite in the optic commissure, having previously 
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received a few fibres from the tubei* cinereum ; from 
the anterior and outer part of this commissure pro- 
ceed the optic nerves properly so-called. 

Third (motor oculi) arises from the inner side 
of the crus cerebri, near the pons Varolii. 

Fourth (trochlearis) arises from the valve of 
YieussenSf by several delicate filaments, which 
meet those of the opposite side in the mesial line. 

Fifth nerve (trigeminal) consists of two portions, 
a sensory and a motor. The motor root^ the smaller, 
arises from the pyramidal body, in the substance 
of the pons Varolii ; and the sensory root^ from the 
fasciculus teres and rostifonn tract. Upon the sen- 
sory root is developed a large ganglion, Gasserian^ 
the motor passing beneath it. 

Sixth (abducens) arises from the medulla passing 
through the fibres of pyramidal body, and emerg- 
ing from the transverse groove of the medulla. 

Seventh nerve consists of the portio dura, or 
facial, and the portio mollis, or auditory. The 
portio dura arises from the lateral tract between 
the olivary and restiform bodies. The portio mollis 
arises by white strise from the median fissure in 
the fourth ventricle, and is connected with the 
calamus scriptorius and the flocculus. 

Eighth nerve consists of the glosso-pharyngeoL, 
leumogastric, and spinal accessory. The glosso- 
laryngeal arises by four or five filaments from a 
ey nucleus at the floor of the fourth ventricle, and 
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emerges from the groove between the olivary and 
restifonn bodies. The jpnevmogastrio arises by 
eight or ten filaments from the groove below the 
glosso-pharyngeal ; its deep origin is from the 
floor of the fourth ventricle. The ^inal accessory 
arises by several filaments from the lateral tract of 
the medulla and spinal cord. 

The ninth (hypo-glossal), arises by ten or fifteen 
filaments from the groove between the pyramidal 
and olivary bodies, about half an inch below the 
origin of the sixth. 

DISTRIBUTION OP CEREBRAL NERVES. 

Mrst pair (or olfactoiy) sends off three sets of 
branches to the upper part of the nose. Internal 
branches to septum nasi ; middle branches to 
mucous membrane of roof of each nostril; and 
external branches to upper and middle spongy 
bones. 

Second pair (or optic) pierce the sclerotic coat 
of the eye, and form the retina. 

Third pair (or motores oculorum). Superior^ or 
smaller branchy supplies the superior rectus, and 
the levator palpebree. Inferior , or larger branchy 
supplies the internal rectus, the inferior rectus, and 
the inferior oblique ; and also sends a branch to the 
lenticular ganglion. 

Fourth pair (or trochleares) 'are distributed to 
superior oblique muscles of the eyes. 
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F^hpavr (or trigeminal) first firom the Gaose- 
rian ganglion, and divide into three main branches 
•^viz., ophthalmic, superior and inferior maxillary. 

Ophihalmu: division — Divides into — 1. Lachry- 
mal nerve^ which, passing along the outer wall of 
the orbit, sends a branch downwards to the orbital 
branch of the superior maxillary nerve ; then gives 
filaments to the lachrymal gland and the conjunc- 
tiva; and finally, perforating the fibrous attach- 
ment of the upper eyelid, terminates in the 
integument of the forehead. 2. Frontal nerve^ 
enters the orbit above the levator palpebrse ; it 
divides into supra-orbital and supra-troohlear: 
supraorbital nerve, escaping through the supra- 
orbital notch, is distributed to the integuments of 
the forehead ; the supra-trochlear, passing above 
the pulley of the trochlearis muscle, sends a fila- 
ment to the infra-trochlear branch of the nas^l 
nerve, and terminates in the mucous membrane of 
the inner canthus and in the integuments of the 
forehead. 3. Nosed neree, enters the orbit between 
the two heads of the rectus extemus muscle. It 
gives a filament to the lenticular ganglion, two or 
three ciliary nerves, and the infra-trochlear branch; 
the nerve then enters the skull by the foramen 
ethmoideum anterius, and escaping into the nose 
by a fissure in the cribriform plate of the ethmoid 
Jbone, terminates at the tip of the nose : the termi- 
nal filament is called naso-lobular. 
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Superior maxiUary division. — 1 . Orbital branch, 
which sends off a malar twig and a temporal twig. 
2. Two branches to MecheVs ganglion. 3. Poste- 
rior dented^ which sends off an anterior branch to 
the buccinator muscle and gums, and a posterior 
branch to the molar teeth. 4. Anterior dented, to 
the antrum and teeth. 5. Infra-orbital, distributed 
to the eyelid, nose, and lips. 

Inferior maxillary division. — 1. The superior or 
external branch, which is joined by the motor por- 
tion of the fifth nerve, sends off deep temporal 
twigs — a masseteric branch to masseter muscle and 
temporo-m axillary articulation, a buccal branch to 
the buccinator, and temporal muscles, and a ptery- 
goid branch to the pteiygoid and palatine muscles. 
2. Inferior or internal branch, sends off the inferior 
dental (which gives off the mylo-hyoid nerve), it 
supplies the teeth, and terminates in the mental 
nerve ; the gustatory, which goes to the glands, 
mucous membrane, and papillae of the tongue, and 
is joined by the chorda tympani nerve ; and the 
auriculo-temporal, which supplies the external ear, 
and the integuments of the side of the head. 

The greater part of the buccal nerve goes to the 
mucous membrane. The buccinator muscle is sup- 
plied by the facial as the motor nerve. 

GANGLIONS IN CONNEXION WITH THE EIETH PAIB. 

Gasserian ganglion,-^ A large grey semilanai: 
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body, analogous to the ganglia upon the posterior 
roots of the spinal nerves. It lies in a depression 
at the end of the petrous portion of the temporal 
bone, and presents anteriorly a convex border, from 
which proceed the three main divisions of the fifth, 
just described. The motor root of the fifth nerve 
joins the inferior maxillary division only. 

2^ lenticular 'ganglion is situated between the 
optic nerve and external rectus muscle ; it receives 
at its posterior superior angle a long filament from 
the nasal branch of the fifth, and by its posterior 
inferior angle a branch from the inferior division of 
the third. Its anterior angles furnish the ciliary 
nerves, about twenty in number, which run along 
the optic nerve, pierce the back part of the sclero- 
tica, run forward between it and the choroid coat, 
enter the ciliary ligament, and are ultimately dis- 
tributed to the iris. 

MeckeVa ganglion. — k little red body of triangular 
shape, situated deep in the fat and cellular tissue 
of the pterygo-maxillary fossa: it communicates 
superiorly by two small nervous twigs with the 
second division of the fifth, and sends off-— 1. 
Spheno-palatine nerve to the mucous membrane of 
the superior and middle spongy bones : it gives off 
the naso-palatine branch which runs along the 
septum nasi, and terminates in the foramen incisi- 
vum. 2. Palatine neiwe, which descends in the 
palatine canal, and divides into anterior branches 
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wbicli supply the teeth, and posterior and middle 
branches which supply the tonsils, soft palate, 
and uvula. 8. Vidian nerve, which passes back- 
wards through the Vidian canal, enters the cranium 
by the foramen lacerum medium, and divides info 
an inferior and a superior branch, having first sent 
filaments to the sphenoidal sinus: the inferior 
branch enters the carotid canal, and unites with the 
branches of the sympathetic, whilst the superior 
branch runs beneath the Gasserian ganglion on the 
petrous portion of the temporal bone, enters the 
hiatus Fallopii, and attaches itself to the portio dura 
nerve. 4. Pharyngeal, passes through the pterygo- 
palatine canal to supply pharynx. 

Otic ganglion, a small body connected with the in- 
ferior maxillary nerve near the foramen ovale ; it re- 
ceives its motor root from the branch to the internal 
pterygoid muscle ; its sensory from the temporo- 
auricular, and its sympathetic from the nervi molles 
around the middle meningeal artery. It commnni- 
cates with the lesser petrosal nerve of the glosso- 
pharyngeal. 

The nasopalatine ganglion lies in the 
anterior palatine foramen, and is formed by 
the anterior palatine branches from Meckel’s 
ganglion. 

The suhmaxUlary ganglion lies on the hyo- 
glossus muscle, receives its sensory fibres from the 
gustatory; its motor from the chordie tympani, 
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and ita i^mpatlietic from the nervi moUes aioond 
^ facial artexy. 

Sixth pair, or ahducentetf are distributed to the 
external rectus muscle on each side exclusively, 
and also receive two filaments from the sympathetic 
in the cavernous sinus. 

Seventh pair, consists of two portions—viz., 
portio dura and portio mollis; both enter the 
meatus auditorius intemus. 

Portio duraf or faeial nervCf passes threugh the 
aquedaotus Fallopii, and emerges at the stylo- 
mastoid foramen. It gives off, 1, a branch to the 
stapedius muscle ; 2, the chorda tympani, which 
enters the tympanum a little below the pyramid; 
it then passes between the handle of the malleus 
and the long process of the incus, emerges from 
the tympanum through the canal of Huguier; 
external to the fissura Glaseri unites with the 
gustatory nerve, and then passes on to supply 
the tongue ; 8, posterior auricular ; 4, digastric ; 5, 
stylo hyoid nerves : and then divides into, 1, cervico- 
&cial division, which gives off, buccal, supra-maxil- 
laiy and infra-maxillaiy branches ; and, 2, tem- 
poro-facial division, which sends off temporal, malar, 
and infra-orbital branches. The interlacement of 
the branches of the facial nerve, as it passes 
through the parotid gland, is called *^pes anse- 
rinus.” 

Portio molUst or auditory nerve, — 1. Branch to 
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ooeb1«A. 2. Branch to yeatibnle and aemioircnlar 
canals. 

JSighth nerM) consists of three portions— yiz., 
glosso-pharjngeal, pneumogastric, and spinal ac- 
cessorj* They escape from the skull by the 
jugular foramen. 

OloBSO^haryngealf or first branch of the eighth^ 
gi^es off, It Jacobson's nervot which enters the 
tympanum by a small foramen upon the under 
surface of the temporal bone, and sends a filament 
(small petrosal) to the otic ganglion, and carotid 
filaments which ramify on the coats of the vessel, 
and communicate with the sympathetic and vagus 
nerves. 2. Branches to the pharyngeal plexus. 8. 
Branches to the tonsillitic plexus. 4. Branches to 
tile stylo-pbaryngeus, and superior and middle con- 
strictors of the pharynx, mucous membrane of 
fauces, &c. 5. Branches to the papillm and mucous 
membrane at the root of the tongue. 

JPneumcgoitriCf or second branch of the eighth, 
gives off— 1. Auricular branches which supply the 
cranial aspect of the pinna. 2. Branches to assist 
in forming the pharyngeal plexus. 8. Superior 
laryngeal nerve, which gives off an external laryn* 
goal branch to the exterior of the larynx, the in- 
ferior constrictor of the pharynx, and crico-thyroid 
muscle, and then pierces the thyro-hyoid membrane 
in company with the superior laryngeal artery, and 
i^upplies the epiglottisi mucous mepsbrane, and 



156 


mrytenoid urasole. 4. Cardiac brancbes, to the' 
cardiac nerves of the sympathetic. 5. Inferior 
laryngeal, or recurrent nerve, which sends off cardiac 
filaments, branches to the fore part of the trachea 
and thyroid gland, and branches to the pharynx, 
laryngeal muscles, and mucous membrane, on which 
they communicate with branches of the superior 
laryngeal. 6. Pulmonary branches, which send off 
branches in front of the bronchial tubes to form the 
anterior or lesser pulmonic plexus ; this plexus 
sends filaments to the pulmonary vessels, also to 
the lungs and pericardium, and to the posterior 
pulmonic plexus. 7. Posterior or greater pulmonic 
plexus, is formed by the pneumogastrio nerves, 
which increase in size at the root of each lung, and 
subdivide and unite in an areolar manner. This 
plexus is joined by several branches of the sym- 
pathetic nerve, and its branches accompany the 
bronchial tubes through the substance of the lung. 
8. CBsophageal plexus, or plexus guise, is formed 
by the communications of both nerves, encircling 
the cesophagus in their course along this tube. 9. 
Gastric plexus is formed by both nerves dividing, 
subdividing, and uniting upon the stomach. The 
left pneumogastrio nerve is anterior upon the 
stomach, and sends branches to the lesser omentum 
and liver ; the right is posterior. 

NervuB aeoeaeoriwy or third branch of the eighth. 
Branches to communicate with the eighth, ninths 
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jmd syxnpatbetic neires. 2. Branches to the stemo^ 
cleido^mastoid muscle, which muscle it then perfo^ 
rates. 8% Terminal hrenches to the trapezius 
muscle. 

Ninth pair^ or lingual. — 1. Bescendens noni re* 
ceives a filament from the pneumogastric, unites 
with the internal descending branches of the cer- 
vical plexus, forming a small plexus, in loops, the 
branches of which pass to the omo-hyoid, sterno- 
hyoid, and sterno thyroid muscles. 2. A branch to 
the thyre-hyoid muscle. 8. Branches to the hyo- 
glossus and surrounding muscles, and to the gusta- 
tory branch of the fifth pair. 4. Terminal branches 
to the genio-hyo glossus muscle, and muscular 
structure of the tongue. 

SPINAL NEEVB3. 

Symmetrical^ thirty-one pairs— viz., eight cer- 
vical, twelve dorsal, five lumbar, five sacral, and one 
coccygeal. Each spinal nerve has two roots, an 
anterior and a posterior. The anterior is small, 
and is the motor division. The posterior large, 
with a ganglion upon it, and is for sensation. 
These roots are separated by the cord itself, and by 
the ligamentum dentatum. The anterior root is 
connected to the posterior root beyond the gan- 
glion. On the outer side of the ganglion both 
nerves unite in a single cord, which, after a short 
course, divides into an anterior and posterior branch^' 



poeteHor branckea of ihia diylaitm M the 
ami4^ (except that of tke second cervical)^ and 
%re dia^bttted to the dorsal mnsdes imd integn- 
menta. The anterior branchTes form the several 
plexuses which supply the muscles and integuments 
Interior to the spine, and also the extremities, 

BISTBIBUTIOK Of TH£ EIGHT OSBYIOAL KEBTE8 
AlTD fUUT DOB8AL EEBTEB. 

Posterior branches^ are small, except the second 
cervical, which perforates the complexus muscle, 
and accompanies the occipital artery; the rest are 
lost in the neighbouring muscles and integuments. 

Anterior branch.— The first, or aub-occipital, 
twists round the atlas, to uni.te with the second, 
forming the nervous loop of the atlas: and the 
second, having received the first, descends to unite 
with the third. The third unites in like manner 
with the fourth, and thus is formed, by the anterior 
branches of the four first cervical nerves, the 

CERVICAL PLEXUS. 

From this plexus proceed : — 

Brandies to the platysma, integuments, parotid 
gland, ear, and back of the head. 

1. Oreat emrieviar^ arises chiefly from the 
second and thitd cervical, and is distributed to the 
car : it accompanies the external jugular vein. 
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2. iintittgfrdaitheBeCtmd 
cemoal, pierces t^e fascia behind the 8temo*maa* 
teid) and is distributed to the integtuneiits of the 
scalp. 

3. Su^petfioudia eoUi, from second and third 
cervical. 

4. Descending branches^ from third and fourth 
cervical, which are divided into sternal, clavicular, 
and acromial, and supply the integnments. 

6. 'Branches^ generally two in number, which 
form loops with the descendens noni in front of the 
internal jugular vein. 

6. Phrenic, or internal respiratory , which arises 
from the third and fourth cervical, and has a small 
filament also from the fifth cervical: it sends 
branches to the liver, pericardium, inferior cava, 
and terminates in the diaphragm. 

7. Branches, which are given to the stemo-mas- 
toid and trapezius (these muscles are also supplied 
by the spinal accessory); to the levator anguli 
scapulae, Uie scaleni, and recti capitis antici. 

THE BRACHIAL PLEXUS 

Is formed by the union .of the anterior branches 
of the four inferior cervical and first dorsal nerves. 

From this plexus proceed 

1. A branch to join the phrenic nerve. 

2. Branches, to the longus colli, scaleni, and sub- 
claviuB muscks. 
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9. I%ee3amiialrupir0tory nerve of BeUfVM^ 
ending fn>m the fifth and sixth oenrioal, posses he- 
hind the axiilatj vessels, and is distributed to the 
serratus magnus. 

4. Thoracic nen>es, three or four in number, 
which form loops around the axillary artery, and 
supply the pectoral muscles. 

5. SaprorBoapfdar nerve^ which passes through 
the notch in the scapula, and supplies the supra-^ 
spinatus and infra-spinatus muscles. 

6. Subecapular nerves^ are three or four in num- 
ber ; they descend behind the vessels to the sub- 
scapular, latissimus dorsi, and teres major muscles. 

7. Internal cutaneous nerve^ sends one branch, 
which descends over the bend of the elbow as low 
as the wrist, and another branch which descends 
towards inner condyle, and sends branches to inner 
and posterior part of the forearm. 

8. External cutaneous, musculo-cutaneous, or 
perforans Casseni, which sends branches to the 
coraco-brachialis, biceps, and brachialis anticus ; an 
anterior branch to the ball of the thumb and palm 
of the hand ; and a posterior branch to the dorsum 
of the hand. 

9. Median nerve, sends branches to the superficial 
and deep pronators and flexors of the forearm, 
except the flexor carpi ulnaris, and half the flexor 
digitorum profundus, which are supplied by the 
ulnar nerve j the anteiior interosseous nerve, whioh 
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«endB a branch to the pronator qnadratas, half the 
flexor proflindns and flexor longus poIiiciSf and an- 
other to the dorsum of the hand; a superficial 
branch which is given oif above the wrist, and which 
runs to the palm of the hand ; and five digital 
branches, which supply the thumb, index, and 
middle fingers, and the radial side of the ring 
finger. 

10. Ulnar neme^ sends branches to the skin 
of forearm, flexor profundus, and flexor carpi 
ulnaris muscles ; the nervus dorsalis carpi ulnaria 
to the integuments on the dorsum of the hand and 
the three inner fingers; the superficial palmar 
branch, which divides into three digital branches 
for the supply of the little finger and the ulnar edge 
of the ring finger ; and the deep palmar branch to 
join the deep palmar arch, which supplies the inter- 
ossei muscles, two inner lumbricales, and the ad- 
ductor pollicis muscle. 

11. MvscuUy-spiralf or radial nerve, sends 
branches to the triceps, through which it winds ; a 
long cutaneous branch to the elbow ; branches to 
anconeus, the supinator and extensors ; the an- 
terior or radial branch, which runs along the inner 
side of the supinator radii longus, and sends a 
branch to the integuments of the thumb, and an- 
other to the dorsum of the hand, which supplies 
the index and middle fingers, and communicates 
'^jrith the dorsalis nlnaris ; and a deep branch, or 
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posterior interoflseons, wluob anppHes by supex^otal 
and deep branches the extensor mnsoles, and ter- 
asuiates in a ganglion on the wrist beneath the ex- 
tensor indicia. 

12. Ciatvmflex nerve, sends branches to the 
deltoid and teres minor muscles, skin, and shoulder- 
joint. 


TWELVE PAIE OP DOE8AL NBKVES. 

Posterior hranchee are small, and pass back- 
wards to the muscles and integuments of the back 
and loins. 

Anterior hranchee^ or intereostale. First is the 
largest ; it contributes partly to form the brachial 
plexus. Second and third run backwards and out- 
wards, and at the angle of the ribs pass between 
the intercostal muscles, and running along the lower 
edge of each rib supply the surrounding muscles : 
opposite the axilla they send off the intercosto- 
humeial nerves, of which one, joining a branch 
from the brachial plexus, forms the nerve of Wris- 
berg, for the skin of the arm, and the terminal 
branches supply the muscles and skin upon the 
lateral and fore part of the thorax. Fourth to 
twelfth, inclusive, are similar to the second and 
third in distribution, supplying the intercostal uid 
adjacent muscles : the two last go chiefly to the 
diaphragm, and the twelfth sends a branch to join 
the first lumbar. [All the intereostale are connected 



by t#o tliort bncncbes to tbe ganglions of tbe 
sympaihotio.] 

nVE PA.IB 07 liTTMBAB NBKVE8. 

They are larger than the dorsal, and like them 
divide into posterior and anterior branches. 

Po^erior branches are distribnted to the lumbar 
muscles. 

Anterior branches unite in the substance of the 
psoas muscle, to form the lumbar plexus. 

LTJMBAK PLEXUS. 

1. lluh^guinaily from the first nerve, sends 
branches to the abdominal muscles, a cutaneous 
branch to the integuments on the outer part of the 
thigh, and the ilio-scrotal. 

2. Ilio-hypogastrtCi from the first nerve to the 
abdominal muscles and skin on the outer part of 
the thigh. 

3. Oenito-cruralf from the second nerve sends a 
branch to the spermatic cord, which accompanies 
the spermatic vessels, and a branch to the integu- 
ments and glands of the groin. 

4. External cutaneous^ from the second nerve, 
sends branches to outer and back part of thigh. 

6. Anterior crural nerve^ formed by the second, 
third, and fourth nerves, passes beneath Ponpart’s 
ligament, and divides into two fasciculi. The supe- 
rior fasciculus sends four or five long branches^ 
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wHch pieroe the fascia lata, and descend to the 
knee : some of them accompany the saphena vein ; 
tiie deep fascicolns sends external m nscnlar branches 
to the vastus extemus, rectus, iliacus iutemns 
muscles, and internal branches to the sartorius, 
yastus intetnus, and crureus : branches also i^om# 
pany the femoral artery, near to the knee, Ae i». 
terwd saphenous nervCf which joins the saphena 
vein at the knee, lying between the tendons of the 
gracilis and sartorius, goes on to the inner side of 
^e foot, sending off numerous branches to the inte- 
guments. 

6. Obturator nerve^ from the third and fourth 
nerves, sends branches to the obturator extemus, 
an anterior branch to the adductor longns, pecti- 
neus, and gracilis, and a posterior branch to the 
adductor magnus and brevis muscles : articular 
nerves are given to the hip and knee joints. 

7. Lvmho-sacral nerve proceeds from the fourth 
and fifth lumbar into the pelvis, and divides into 
the superior gluteal and the communicatiog nerve : 
the superior gluteal is distributed to the gluteus 
mediuB, minimus, and tensor vaginae femoris mus- 
cles : and the communicating branch joins the first 
sacral nerve. 

yiVS FAlB 01 SACBAL KEBVE8. 

PbsUrior branches^ very smalli to muscles and 

iut^piments* 
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Anterior hrmohee^ very large, parffculariy the 
three superior: these five, with the coramuni- 
eating branch of the lumbo-sacral, form the sacral 
plexus. 

8ACEAL PLEXUS 

Sends off internal or pelvic branches, which are 
named Hssmorrhoidal, Vesical, Uterine, and Va- 
ginal. External branches. 

1. Muecvlar nervee^ to the pyriformis, obturator 
intemus, gemelli, and quadrates femoris muscles. 

2. Leeeer sciatic nerve^ to the gluteus maximns 
and integuments of the buttock. 

3. Posterior cutaneoiLS nervej to the back part 
of the thigh and leg. 

4. Pudic nerve^ which sends an inferior branch 
to the muscles of the perineum and to the scrotum ; 
and a superior branch which passes along the 
dorsum of the penis to its glans. 

5. Great sciatic nerve, sends off several branches 
to supply the semi-merabranosus, semi-tendinosus, 
biceps, and adductor magnus muscles, also the hip 
joint ; it divides at the upper and outer part of the 
popliteal space into two branches — ^viz., the pero- 
neal and the popliteal nerves. The peroneal nerve 
first sends off the comm unicans peronei of the leg, 
which communicates with the external saphenous 
nerve ; it next gives off the mosculo-outaneous 
nerve, which divides into an internal and an 
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external branch, the former being distributed to 
the intagoments of the inner side of great, and con- 
tiguous sides of second and third toes, the latter to 
the outer side of third, the whole of the fourth and 
the inner side of the fifth toes ; and lastly, the ante- 
rior tibia], which winds round the head of the 
fibula, and supplies the integuments on the anterior 
part of the leg, the tibialis anticus, the extensor 
digitorum longue, the extensor pollicis, and the 
extensor digitorum ^vis muscles, and terminates 
at the first interosseal space b/ communicating 
with the plantar nerves, having first supplied the 
inner interosseous muscle. The popliteal divieion 
of the great sciatic first sends off the external 
« saphenous nerve, and branches to the gastrocne- 
mius, soleuB, plantaris, and popliteus muscles. At 
the lower border of the popliteus muscle it becomes 
the posterior tibial, which supplies the tibialis 
posticus, flexor longus digitorum, and flexor longus 
pdlicis ; it finally divides into the internal and ex- 
ternal plantar nerves ; the former sending branches 
to the three and a half inner toes, to the abductor 
pollicis, flexor brevis pollicis, and two inner lum- 
bricales ; the latter a superficial branch to the little 
toe and outer side of the fourth toe, and a deep 
branch to all the muscles of foot except those pre- 
viously described. 
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STHPATHBTXO OE GAEGLIONIC STSTBU OP 
NBEVBS. 

The sympathetic nerres, characterized by their 
grey colom: and by their numerous ganglia^ form a 
system, which communicates with all the cerebral 
nerves, except the three nerves of special sense 
[viz., the olfactory, the optic, and the auditory] and 
with all the spinal nerves. In the chest and abdo- 
men large plexuses are formed in front of the ver- 
tebral column. 

THE GEBYlGAXi GANGLIONS 

Are three in number. 

Superior cervical ganglion extends from the first 
to the third cervical vertebra, and sends off — 1. Tw6 
superior branches, which ascend along with the 
carotid artery in the carotid canal to the cavernous 
sinus, where they communicate with the sixth or 
abduoens nerve, and with the Vidian nervel 2* 
Descending or inferior filaments, which join the 
laryngeal and pueumogastric nerves, the superior 
cardiac nerve, and the middle cervical ganglion, if 
it exists ; if not, they join the inferior ganglion. Sb 
Internal branches, which unite with the pharyngeal 
plexus. 4. External branches, to join the superior 
cervical nerves. 5. Anterior branches, which 
unite with the pneumogastric and facial nerves, and 
form a plexus around the carotid artery, from which - 
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branches proceed along the external carotid and itfi(' 
dirisions. 

MiddU cervical gavgliont placed opposite the 
fifth or sixth cervical vertebrse, is sometimes absent ; 
when present it sends branches to unite with the 
vagus and cervical nerves^ branches to join the 
loardiac nerves, and filaments to the inferior thyroid 
artery. 

Inferior cervical ganglion is situated between 
the transverse process of the last cervical vertebra 
and the neck of the first rib ; it sends branches to 
the phrenic nerve, brachial plexus, subclavian 
artery and its ramifications, and branches to the 
inferior cardiac nerve. 

Cardiac Nerves are three in number, and are 
named superior, middle, end inferior. 1. Superior 
Cardiac Nerves arise by two or three filaments frotn 
the superior cervical ganglia, communicate with the 
vagus and laiyngeal nerves, and with the middle and 
inferior cervical ganglion, pass along the coats of the 
arteria innominata on the right side, and between 
the left carotid and left subclavian on the left side 
to the aorta, and here communicate with the recur^ 
rent nerves, and with the middle and inferior cardiac 
nerves, and the cardiac ganglion or plexus. 2. Mid> 
die Cardiac Nerves. That of the right side is gene- 
fally the largest; on the left side it, is sometimes 
wanting. They enter the thorax anterior to the 
etfbolavlwi artery, are joined by branches from the 



pneuraogastric and recurrent nervee, and, passing^ 
along the arteria innominata, terminate in the car<^ 
diao ganglion and plexus. 8. Inferior Cardiac 
Branches. The right descends along the arteria 
innominata to the fore part of the arch of the aorta, 
and terminates in the anterior cardiac plexus: 
some branches pass between the aorta and pul* 
monary artery to the^ cardiac ganglion ; on the left 
these nerves accompany the subclavian artery, and 
partly join the middle cardiac nerve and partly the 
cardiac plexus. 

Cardiac plexus t or Cardiac Oarglionyie 
behind the ascending aorta, near its origin, in front 
of the trachea and right pulmonary artery ; it con- 
sists of a plexus of nerves formed by the cardiac 
nerves of the opposite sides and branches of the 
eighth pair and recurrent. In the meshes of 
this plexus several small ganglions are enclosed. 
Branches proceed from this plexus to the coronary 
and pulmonary vessels, to the aorta and vena cava, 
and to the substance of the heart itself. 

Thoracic Ganglions are twelve on each side, 
sometimes only eleven, the last cervical and first 
dorsal being united. 1 . Branches to the mediasti- 
num, which ramify on the aorta and adjacent 
vessels, and communicate with the pulmonary 
plexus. 2. Great Splanchnic Nerve, is formed by 
distinct roots, from the 6th, 7th, 8th, and 9th 
ganglions ; uniting on the 9th dorsal vertebra into 
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tod cord, it enters the abdomen through the oms 
of the diaphragm, and expands into the semilnnar 
ganglion. 3. Lesser Splanchnic Nerve, arises by two 
roots from the 10th and 11th ganglions; uniting 
on the side of the last dorsal vertebra, it enters the 
abdomen throi^h the crus of the diaphragm, and 
ends partly in the renal plexus and partly in the 
cmliac plexuses. 4. Smallest Splanchnic Nerve, 
arises from the 12th ganglion and ends in the renal 
and ooeliac plexuses. Branches from the first and 
second ganglion go to the cardiac plexus ; branches 
from the third and fourth to the pulmonary 
plexus. 

Semikmar Ganglia are situated on the dia- 
phragm, penally on the aorta, and on each side of 
the coeliao axis, and above and behind the supra- 
renal capsules. They are the largest ganglia of 
the sympathetic; several nervous filaments, on 
which small ganglia are placed, pass from one to 
the othm* surrounding the coeliao axis, forming a 
plexus, called the 

Solar PlexuBy which is situated behind the sto- 
mach, above the pancreas, and in front of the aorta. 
It gives off— l.^Branches in various directions, accom- 
panying the blood-vessels, forming plexuses around 
each, and named accordingly, hepatic, splenic, and 
gastric, and these communicate with the eighth 
pair. 2. Branches descending in fremt of the aorta, 
which subdivide at the renal and mesenteric 
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«rtene 8 , accompao jing them, and forming plexoaea, 
named accordingly, renal, superior and inferior 
mesenteric, and into each of these branches of the 
lambar ganglions enter. 

Bmal Plexus receives the lesser splanchnic 
nerves; from it descends the spermatic ple3:n8, 
which goes to the testicle in the male, and to the 
ovary and uterus in the female. 

Inferior Mesenteric Plexus sends branches which 
descend to the brim of the pelvis, unite with others 
from the lumbar ganglions, and form a plexus 
around the internal iliac artei7 and its branches, 
named hypogastric plexus. It is joined by nume- 
rous filaments from the lumbar and sacrarganglions 
of the sympathetic, and communicates with the 
pelvic branches of the sacral plexus. 

Lumbar Ganglia are five on each side, some- 
times only three or four. 1 . Filaments to anterior 
branches of lumbar spinal nerves. 2 . bllaments to 
assist in forming the several abdominal plexuses. 

Sacral OangUa are three or four in number. 1 . 
Filaments to sacrid nerves. 2 . Filaments to hypo- 
gastric and pelvic plexuses. 3 . A small branch 
from the last ganglion, which passes in front of the 
coccyx, there forming with its fellow the 

Ganglion Impar^ which sends branches to the 
coooygeuB, levator, and sphincter ani muscles. 
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THE THOBAX AND ITS CONTENTS. 

The thorax is boanded anteriorly by the stemnm 
and cartilages of the ribs, posteriorly by the verte- 
brae and the ribs, and on each^side by the shafta 
of the ribs and the intercostal muscles. Its 
upper orifice is transversely oval, and allows the 
exit and entrance of vessels, nerves, and muscles, to 
and from its cavity ; its inferior orifice, or circum- 
ference, is much largely and closed by the dia- 
phragm. 

The thorax contains the heart and lungs, and also 
several vessels, nerves, glands, &c. 

THE PLEHBJB 

Are two serous membranes, one on each side, 
which cover the inner surface of the thorax, and are 
reflected upon the outer surfaces of the parts con- 
tained in its cavity. That portion of the pleura 
which lines the thorax is called the parietal layer, 
and that which lines the contained parts the visceral 
layer. Each pleura can be traced in the following 
manner : — From the posterior surface of the sternum 
it passes backwards until it meets with the anterior 
surface of the pericardium, along the side of which 
it passes to the anterior surface of |he root of the 
lung ; from this it passes upon the lung, and is re- 
flected over the entire surface of the organ, until it 
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.lirrivefl at the posterior surface of its root aud of 
the pericardiumi from whence it passes upon the 
aides of the bodies of the vertebrae, reaching as 
high as the transverse process of the sixth cervical 
vertebra on the ri^ht side, the seventh on the left, 
and descending to the diaphragm, the thoracic 
aspect of which it covers ; it finally lines the ribs 
and intercostal muscles, until it arrives at the por- 
tion which was opened, and which corresponds to 
the posterior aspect of the sternum. 

Ligamerdum latum jmlmonia (one on each side) 
is merely a double triangular layer of pleura, formed 
by the reflection of the membrane from the lower 
edge of the root of the lung upon the vessels from 
the heart. 


AHIEBIOH HEDIASTINTJM, 

A triangular cavity between the right and left 
pleura behind the sternum ; the base is formed by 
the sternum, the sides by the separated pleurse, 
and the apex corresponds to the anterior surface of 
the pericardium, where the pleurm separate to en- 
close this bag. Thus formed, it contains the origins 
of the stemo hyoid and stemo-thyroid muscles, tho 
remains of the thymus gland with its vessels, lym- 
phatic glands and absorbents, the triangularis 
atemi muscles, loose cellular tissue, and the internal 
mammary arteiy of the left side^ 
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mBBLB XXBIASTIKXTII 

Is of oval shape, 'Ad is formed by the reflection 
of the plenrse upon the ndes of the pericardium ; 
it consequently contains this bag and its contents — 
via., the heart, with its vessels ; also the phrenic 
nerves and the bifurcation of the trachea. 

POSTEBIOE HEBIASTIBUM 

Is formed by the reflection of the pleune upon 
the sides of the bodies of the vertebm ; it is cf 
triangular form, the apex anterior corresponding to 
the posterior surface of the pericardium, the sides 
formed by the pleurm, and the base represented by 
the anterior surfaces of the bodies of the vertebra ; 
it extends from the third to the tenth dorsal veite- 
bra, and contains the following parts : — ^the oesopha- 
gus and pneumogastric nerves, the thoracic duct, 
the vena azygos, the thoracic aorta, lymphatic 
glands, absorbents, bronchial and oesophageal 
arteries, and loose cellular tissue. 

THE LUNGS 

Are two soft, spongy, vascular bodies, one con- 
tained on each side of the cavity of the chest. 
Each long resembles a cone, with that side corre- 
sponding to the median line truncated ; tlie base, 
concave, corresponds to the diaphragm ; the obtuse 
rounded apex rises in the neck, a little above the 
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level of the first lib ; the external oonvez surface 
corresponds to tlie internal concave surface of the 
thoracic parietes, and the flat S truncated surface 
corresponds to the mediastina. The posterior edge 
of the lung is thick and rounded, whilst the ante- 
rior is thin and iiregular. Each lung is distin- 
guished into lobes, which are separated from each 
other by fissures ; a little above the centre of each 
is the root formed by the pulmonary vessels and 
bronchus, connected to each other by cellular tissue, 
and invested by the pleura. ITie bronchus is 
situated posterior and superior to the pulmonary 
vessels ; the two pulmonary veins are placed ante- 
rior and inferior to the artery and bronchus, and 
the pulmonary ^artery is placed between the 
bronchus and the pulmonary veins, but behind the 
pulmonary veins and before the bronchus. On the 
left side, the bronchus, more oblique than its fellow, 
descends near the root of the lung so as to lie 
between the artery and vein. The root of each 
lung has anterior to it the phrenic nerve and fila- 
ments of the pneumogastric nerve, posterior to it 
the pulmonic plexus. The root of the right lung 
has the vena azygos arching over it. 

The right and left lungs differ from each other 
in some unimportant particulars : the right lung is 
broader and shorter than the left, and consists of 
three lobes, separated by two fissures ; the right 
also ascends higher in the neck, and the anterior 
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edge of Uie left presents a notch where it oorr^ 
eponds to the apex of the heart. 

The intiinate structure of the lungs consists of 
the ultimate ramideations of the bronchial tabes, 
which are the continuations of the trachea, and the 
branches oi the pulmonary artery and veins ; the 
larger tubes at the root of the lung receive bron> 
chial arteries for their nutrition. 

TBACHEA JlST) ITS EAlllFICATIONS. 

The windpipe, or trachea, is a cylindrical tube, 
extending from the cricoid cartilage of the larynx 
to the level of the third dorsal vertebra. It con- 
sists of from seventeen to twenty incomplete fibro- 
cartilaginous rings, truncated behind, and connected 
to each other by an elastic membrane ; about the 
posterior fourth of each ring is deficient, and its 
place is supplied hy fibrous membrane and unstriped 
or involuntary muscular fibre. 

Opposite the third dorsal vertebra the trachea 
divides into the right and left bronchi ; the right 
bronchus, larger than the left, runs transversely 
into the root of the lung, and divides into three 
branches ; the left bronchus passes obliquely 
through the arch of the aorta to the root of the 
left lung, and divides into two branches. 

The bronchi consist of cartilaginous rings, but as 
these tubes advance into the substance of the lung 
they diminish in size and firmness, until their place 



snpj^ied by fibrous tissue, involji&tary mnscidar 
fibres, which tissue also disappears, and at length 
notiiimg remains but the mucous membrane, which 
terminates in the air-cells, upon which ramify the 
ultimate branches of the pulmonary artery and the 
commencing radicles of the pulmonary veins. 

The ramifications of the pulmonaiy artery com- 
municate with those of the pulmonary veins, be- 
neath the mucous membrane of the air-cells, and 
are enveloped in fine cellular tissue : and except 
this cellular tissue the lung has no proper paren- 
chyma, its structure being entirely vascular. The 
roots of the lungs are supplied with blood by the 
hronchial arteries f derived from the thoracic aorta; 
these vessels run along the bronchial tubes, sub- 
divide as they proceed, and form a minute network 
on the attached surface of the bronchial mucous 
membrane ; the blood they convey to the lungs is 
returned to the vena azygos, or superior intercostal 
vein. The nerves distributed to the lungs are de- 
rived from the eighth pair, and from the sympathetic* 

HEAUT AED PERICABDITJM. 

pericardium consists of two layers, an outer, 
or proper fibrous layer, and an inner, or serous 
layer. It is of conical form, the base below con- 
nected to the central division of the cordiform 
tendon of the diaphragm, the apex above corre- 
sponding to the great vessels at the base of the 
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Heart, along the outer ooata of which the fibrdag 
layer is gradually lost ; it is connected laterally to 
the pleura and to the pulmonary yessels; the 
j^hrenio netres, one on each side, run in close con- 
tact with it to the diaphragm. Upon laying open 
the cavity of the pericardium, the serous layer is 
exposed, and, like all serous membranes, it consists 
of two portions — a parietal layer, which linos the 
inner surface of the fibrous pericardium, and a vis- 
ceral layer, which lines the outer surface of the 
heart and great vessels. When the pericardium is 
fully opened, we bring into view, covered by the 
serous membrane, the right auricle, the vense cavse, 
the left auricular appendix, the right ventricle, the 
tip of the left ventricle (which forms the apex of 
the heart), the aorta, the pulmonary arteiy, and 
the anterior branches of the coronary vessels, with 
riie ramifications of the cardiac nerves. Upon 
turning up the heart its posterior surface will be 
brought into view, presenting the left auricle (pro- 
ceeding to which, on either side, are the pulmonary 
veins) and the left ventricle. 

The serous membrane may be traced in the 
following manner: — After having lined the fibrous 
pericardium it is reflected on the superior cava and 
the aorta, and the pulmonary artery, as these 
vessels are passing through the fibrous membrane, 
ascending highest, however, upon' the aorta; in- 
feriorly it is partly reflected around the inferior 
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oa^ as this vessel pierces l^e fibrous perioarfiiom 
to enter the right auricle, and laterally it is re* 
fleeted upon the pulmonary veins as these vessels 
pierce the fibrous pericardium to enter the left 
auricle ; from these difierent points it reaches the 
surface of the heart, ivhich it completely covers. 

Thb heart, of conical shape, is situated obliquely 
between the lungs, its base being superior, pos- 
terior, and to the right side, its apex pointing to- 
wards the cartilage of the sixth rib of the left side« 
The axis of the heart is obliquely from right to 
left, and from behind forwards. It is retained in 
its situation by the great vessels and the reflections 
of the serous membrane. 

The heart consists of four cavities, two auricles 
snd two ventricles ; the auricles are separated from 
3ach other by a partition, called septum auricula- 
'um, the ventricles by the septum ventriculorum. 
We shall examine these cavities in the order of the 
nrculation. 

The rioht auricle is placed between the two 
irenee cav», the blood conveyed by which it receives 
ind transmits to the right ventricle ; the small loose 
x)rtion is called the auricular appendix^ and the 
)ortion between the cavm the cinus of the awricle. 
Upon laying open this auricle, by a perpendicular 
nit from the superior cava to within a few lines of 
.he entrance of the inferior cava, and by a second 
;ut from the centre of this at right angles towards 

M 2 
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tjiije «iiri<niliu^ appendix, llie f(dlowiiig parts present . 
themselyes. 

TubercuUm Loweri is seen mainly in the heart 
of the lower mammalia. 

JSeptum auricularunif a membrano-muscular par- 
tition separating this auricle from the left. 

jPbssa ovalis, an oval depression in the septum, 
wUch marks the situation of the foramen ovale, or 
the oval communication which existed between both 
auricles in the, fostus. The edges of this fossa pre- 
sent a thickened margin, the anmUua ovalis, the 
anterior part of which is named the left or anterior 
limbus of the fossa ovalis, and the posterior, the 
right or posterior limbus. This fossa and its limbi 
exist in the right aspect of the septum, on account 
of the valve in the foetus, which is destined to close 
the opening between the two auricles, when the 
pulmonic circulation is established, being situated 
in the left auricle, and being applied to the foramen 
on its left aspect. We accordingly find the left 
aspect of the septum auricularum perfectly smooth. 

Eustachian valve^ a semilunar fold of the lining 
membrane, attached by one cornu to the anterior 
limbus of the fossa ovalis, and ^continued around 
the anterior aspect of the inferior vena cava, to 
reach the posterior limbus of the fossa ovalis, to 
which it is attached by its inferior cornu. 

MuacuU pectimti, the muscular bands situated 
ip the auricular appendix. 
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Openings cf the Vena Ckvw . — ^The Superior cava 
opens at the upper and front part of the anriole, its 
direction being downwards, forwards, and inwards ; 
the inferior cava opens beneath, in a direction up- 
wards, backwards, and inwards. 

Opening of the Cor<ynary Vein is situated be- 
tween the Eustachian valve and the right ventricle, 
and is guarded by a semilunar valve (the coronary 
valve). 

Opening of the Aurieular Appendiit is small and 
‘ circular, and exists where this portion of the auriole 
joins the sinus. 

Foramina Theheeii^ small orifices on different 
parts of the auricle, supposed to be the openings of 
veins. 

Bight AuricvBhventricular opening^ the large 
opening by which the auricle communicates with 
the ventricle, the boundaries of each cavity being 
marked by a white line. 

Right ventricle, of conical form, is joined by 
its basis to the right auricle, its apex being above 
the apex of the heart, in consequence of the apex 
of this organ being formed by the left ventricle. 

Septum ventrigulorum^ a thick muscular parti- 
tion which separates one ventricle from the other, 
but belongs chiefiy to the left. 

Camece cohimnce^ the muscular projections in the 
interior of the ventricle, which give it its irregular 
appearance. 
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€Kordai the delicate but strong tendi- 

nous cords which are connected by one extremity 
to the camesB oolamnsey and by the other to the 
tricuspid valve. 

Tricy>8pid Valve, three triangular duplicatures of 
the lining membrane of the heart, strengthened by 
the chordsB tendineae which pass from their apices 
to their bases. These triangular valves are attached 
by their bases to the right auriculo-ventricular 
opening, and by their apices to the chordae ten- 
dineae, and prevent the regurgitation of the bfood 
from the ventricle into the auricle, by closing the 
opening of communication between both cavities 
when the ventricle contracts. 

Orijwe of the Pulmonary Artery is situated at 
the left extremity of the base of the ventricle, close 
to the right auriculo-ventricular opening, which is 
situated inferior, posterior, and to its right, and 
separated from the mouth of the artery by the 
largest cusp of the tricuspid valve. 

Pulmonic Semilumr Valves extend from the line 
of junction of the pulmonary artery and right ven- 
tricle into the cavity of the former. These three 
valves are duplicatures of the lining membrane, and 
are attached by their convex edges to the roots of 
the pulmonaiy artery ; their free concave margins 
presenting in their centre a small tubercle, called 
torpus Arantii, These valves, when the blood 
passes from this ventricle intQ the pulmonary artery, 
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are pressed down, and thus, hj closing tlie opening, 
Iffevent a reflux of the blood back again into the 
yentricle. 

auricle is placed at the upper and back 
part of the heart, and is of quadrilateral form. It 
is smaller than the right auricle, and receives, at 
its four angles, the openings of the pulmonary 
Yoins ; its parietes are much thicker than the right ; 
its auricular appendix smaller, but the musculi pec- 
tinati are the stronger : with the exception of the 
auricular appendix, its inner surface is smooth, and 
it communicates with its corresponding ventricle 
by the left auriculo-ventricular opening, which is 
situated inferior to the opening of the auricular 
appendix, and is marked by a whitish line. The 
septum auricularum presents towards this auricle a 
smooth aspect, from circumstances already ex- 
plained. 

Left ventricle is longer, stronger, and smaller 
than the right ; from its greater length it forms the 
apex of the heart ; from its greater strength it is of 
power sufficient to propel the arterial blood through 
the aorta and its ramifications. We conseqnently 
find the camess columnss, the chordee tendineas, the 
bicuspid, or mitral valve, the parietes of the cavity, 
the aorta, which arises from it, and the semilunar 
valves, with their corpora arantii, which guard the 
opening of this vessel, much stronger than in the 
right division of the heart. 



m 


Hie left amiculo-Tentricular opening, and the 
month of the aorta, are situated at the base of this 
cavity, and are close to each other, the aortic open- 
ing being anterior, and both being separated, as in 
the right ventricle, by the larger division of the 
bicuspid valve. With the exception of the pecu- 
liarities just mentioned, the left auricle and ven- 
tricle are, in their anatomical configuration, similar 
to the right, and the several valves, muscular emi- 
nences, tendons, cords, &c., serve similar purposes: 
the septum ventriculorum belongs chiefiy to the 
left ventricle. 


ABTERIES. 

THE AOBTA 

Is divided into three portions — viz., the arch of the 
aorta, the thoracic aorta, and the abdominal aorta. 

THE AKCH OE THE AOBTA 
Sends off five branches. 

A. Arteria coronaria dextrOf which sends a 
branch to the right auricle, a branch to the anterior 
part of the right ventricle, and a branch to the 
posterior part of the right ventricle. 

B. Arteria coronaria einietra^ which sends a 
branch to the left auricle, and a branch to the left 
ventricle. 
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0. Arteria ^wminata^ 1 4 inch long, whioli di- 
Tides behind the right stevno-clavicnlar joint into 
the right carotid and right subolavian arteries. 

D. Left carotid artery, 

£. Left eubdavian a/rtery, 

THE COMMON CABOTIBS 

Ascend the neck in the same sheath with the in- 
ternal jugular vein and pneumogastric nerve, and 
divide opposite the upper border of the thyroid 
cartilage into two branches. 

A. Extemxd carotid artery. 

B. Internal carotid artery. 

THE EXTEENAL CAEOTID 

Sends off nine branches, viz. : — 

A. /Superior thyroid^ which sends off— let, a 
hynid branch ; 2nd, a stemo* mastoid branch ; 3rd, 
a superior laiyngeal branch ; 4th, a thyroid branch ; 
and 5th, a crico-thyroid branch. 

B. Lingucdf which sends off— let, a hyoid 
branch ; 2nd, the dorsalis linguae artery ; 3rd, the 
sublingual artery ; and 4th, the ranine artery. 

C. Feudal, which sends off — Ist, the inferior 
palatine ; 2nd, the tonsillar ; 3rd, the glandular ; 
4th, the submental ; 5th, the inferior labial ; 6th, 
the inferior coronary ; 7th, superior coronary ; 8th, 
the lateral nasal ; and 9tb, the angular. 
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D. Oec^lalf wliich gives off the priocfeps cer. 
vicis, the posterior meningeal, the superior stemo- 
mastoid, and the terminal branches, of which one 
enters the mastoid foramen ; the others ramify in 
the scalp. 

E. Po8teri4yr auria, which gives off the muscular, 
the glandular, and the stylo-mastoid. 

P. Ascending pharyngeal^ which gives off the 
pharyngeal branches and the meningeal branches. 

G. Transverse facial, 

H. Superficial temporal^ which gives off — Ist, the 
anterior auris ; 2nd, the capsular branches ; Srd, 
the middle temporal ; 4th, the posterior temporal ; 
and 5th, the anterior temporal. 

I. Internal maxillary^ which gives off— 1st, the 
tympanic, which enters the fissura Glaseri; 2nd, 
the meningea media, which enters the foramen 
spinosum ; Srd, the inferior maxillary or dental, 
which enters the dental canal ; 4th, the deep tem- 
poral ; 5th, the pterygoid ; 6th, the masseteric ; 
7th, the buccal ; 8th, the alveolar ; 9th, the infra- 
orbital; 10th, the descending palatine ; 11th, the 
Vidian ; 12th, the pterygo-palatine ; 13th, the 
spheno-palatine or nasal. 

THE IHTE&NAL CABOTID 

Supplies no vessels in the neck, but, in its passage 
ihroogh the petrous portion of the' temporal bone, 
gives off— 
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A. The tympanic, 

B. The arterim receptacvMf or veBselfl to tbe 
cavernous sinus. 

C. The anterior meningeal. 

Opposite the anterior cliaoid process it divides 
into — 

A. Ophthalmic artery^ which sends off— Ist, the 
lachrymal; 2nd, the centralis retinas; 3rd, the 
suprarorbital ; 4th, the ciliary branches ; 5th, the 
muscular ; 6th, the posterior ethmoidal ; 7th, the 
anterior ethmoidal ; 8th, the palpebral ; 9th, the 
nasal; and 10th, the frontal; llth, the anterior 
ciliary. 

B. JPosterior commwiicating artery, 

0. Anterior cerebral ^ which sends off— 1st, the 
anterior communicans ; 2nd, the arteria corporis 
callosi; and 3rd, the middle cerebral, which fur- 
nishes the arteria choroidea. 

THE 80BCLA71AH ABTEBT 

Extends as for as the lower border of the first rib ; 
it sends off five branches. 

A. Vertebral^ which ascends through the fora- 
mina in transverse processes of cervical vertebrse, 
and gives off— 1st, the arterim medulhe spinalis 
transvers® ; 2nd, the meningeal ; 3rd, the inferior 
cerebellar ; 4th, anterior and posterior spinal. The 
basilar artery, formed by the union of the two ver- 
tebrals, gives off transverse branches to the pons, a 
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fmall branoh which enters the meatos andit^rius 
intemns, and terminates bjr dividing into four large 
vessels : the posterior cerebral and superior cerebel- 
lar of each side. 

B. Internal mammary f which gives off— -Ist, the 
anterior intercostal ; 2nd, the mediastinal ; 3rd, the 
comes nervi phrenici ; 4th, the muscolo-phrenic ; 
and 5th, the superior epigastric. 

C. Thyroid oficfs, which divides into — Ist, inferior 
thyroid, which gives off the corvicalis ascendens ; 
2nd, Bupra-scapular, which gives off a supra-acromial 
branch, and then passes into the supra-spinous 
fossa of the scapula, over the notch ; 3rd, posterior 
scapula, which gives off a superficial cervical branch, 
and then terminates in the muscles of the scapula. 

D. Superior interoo&cd, supplies the two or three 
first intercostal spaces, which gives off the cervi- 
calls profunda to anastomose with the prinoeps 
cervicis from the occipital. 

THE AEILLAET AETEBT 

Extends frimi first rib to the lower border of the 
tendon of the teres major ; it sends off seven 
branches. 

A. Acromial thoracic. 

B. Thoraoica suprema. 

C. Thoradca alarie. 

D. External mammary^ or long thoracic. 



E. JSiibBcapvlart which seads off an anterior and 
dorsal branch. 

F. Posterior circumflex^ 

G. Anterior circumflex. 

THE BBACHIAL AKTEBT 

Extends from the lower border of the tendon of the 
teres major to a finger’s breadth below the bend of 
the elbow, and sends off four branches. 

A. Profunda superior^ which sends off— Ist, an 
ascending branch; and 2Dd, the mnsculo^piral 
branch. It accompanies the musculo spiral nerve. 

B. NuJtritia humeri. 

C. Profunda inferior^ which accompanies the 

ulnar nerve. * 

D. Anastomotica magna. 

THE RADIAL ARTERY 
Sends off ten branches. 

A. Recurrent radial. — ^It anastomoses with the 
profunda superior. 

B. Muecular. 

C. SuperficialU voloe^ anastomoses with the ulnar 
to form the supeiffcial palmar arch. 

D. Anterior carpi radialis. 

E. Dorealis carpi radialis. 

F. Dorsalis poUicis. 

G. Dorsalis induds. 



190 


H. Princept poUicii* 

L Badiali» indicii. 

K, FcdnMris profunda, 

THX ULNAE ABTXBY 

Sends off eight branches. 

A. Anterior recurrent^ anastomoses with anas- 
tomoiica magna. 

B. Posterior recurrentf anastomoses with inferior 
profunda. 

O. Interoeseoust which sends off—lst, the an> 
terior recurrent; 2nd, the anterior interosseous; 
drd, the posterior interosseous ; 4tb, the posterior 
lecurrent ; and 5th, the posterior descending 
branch. 

D. Musctdar, 

E. Carpi ulnaris anterior. 

P. Ulnar is posterior. 

G. Arteriacommunicans. 

H. Palmaris svperjicialisf which anastomoses 
with the BUperficialis volse to form the stiperficial 
palmar arch. A long branch comes off from the 
ulnar or interosseous, called the comes nervi 
median! ; it is of uncertain size. 

DEEP PALMAE AECH. 

The deep palmar arch is formed by the palmaris 
profunda of the radial, uniting with the arteria 
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commTiDicans from the ulnar ; it sends ofiTfivc 
branches* to supply the Interossei muscles. 

THB STJPEIUraCIAli PALMAR ARCH 

Is formed by the arteria palmaris of the ulna, unit- 
ing with the superficialis Tolse from the radial. It 
sends off four branches. 

A. Branches to ulnar edge of little finger, 

B. Branch to cleft bettceen little and ring finger, 

C. Branch to deft between ring and middle 
fingers. 

B. Branch to deft between middle and index 
fingers. 

THE THORACIC AORTA 

Sends off five sets of branches. 

A. Pericardiac, 

B. Mediastinal. 

C. Bronchial. 

D. (Esophagecd. 

E. IntercustaU : each divides into — Ist, the pos- 
terior branches ; and 2nd, the anterior branches. 

THE AORTA ABDOMINALIS 

Sends off the following branches : — 

A. The two phrenic arteries. 

B. Thecceliac axis . — From this axis arise — 1st, 
the superior gastric artery, which divides into a 
superior and an inferior branch ; 2nd, the hepatic 
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artei7» wjiich girea the auperior pyloric artery, 
the gastro-dnodenal artery, which divides into the 
arteria pancreatica duodenalis, and the arteria 
gastro^epiploica dextra. The hepatic artery then 
divides into the left hepatic and right hepatic arte- 
ries, fi'om the last of which proceeds a small branch 
to the gall-bladder, called arteria cystica ; 3rd, the 
splenic artery, which sends off the pancreaticse 
parvsB, the pancreatica magna, the vasa brevia, 
splenic branches, and the gastro-epiploica sinistra. 

C. The auperior meaenteric artery^ which give* 
off— let, the colica dextra, which divides into 8 
superior and an inferior branch; 2nd, the oolici 
media, which dindes into a right and left branch 
8rd, the ileo-colica, which divides into a superio 
branch, a middle branch, and an inferior branch 
4tb, the mesenteric branches, from fifteen to twent,' 
in number; and 5th, the inferior pancreaticj 
duodenalis. 

D. Tujo capsular. 

te. Ttw renal. 

F. Two apermatic, 

G. Inferior meaenteric^, which sends off— 1st, tb 
colica sinistra, which divides into an ascendin 
branch and a descending branch ; 2nd, the sigmoi 
artery; and 8rd, the superior hasmorrhoida 
artery. 

H. Ureteric arteriea, 

I. Lumbar wrteriea. 



IL wluoh giTOB off thd ftftii lam1b*r 

artery. 

THE OOMKOE TLOlC ABTSBIBS 

Extend f^m the biforoation of the aorta, opposite 
the 4th lumbar vertebra, and, after a oourse of about 
two inebes, divide into external and internal near 
the saoro-iliac symphysis ; the right is usually longer 
than the left: they extend into two bcaUches-^ 
viz., 

The intemaly and 

External Uiac arteries, 

THE IHTEENAL ILUC AETSBY 

Sends off ten branches in the female. 

A. Arteria ilw-lunibalis^ which sends off— let, 
ascending branches ; 2nd, external branches ; and 
3rd, descending branches. 

B. Lateral sacral. 

C. Middle hcemorrhoidal. 

D. Vesicalj superior and inferior, 

E. Uterine. 

F. Vaginal. 

G. Obturator^ which sends off— 1st, the branohes 
within the pelvis ; and 2nd, branches without the 
pelvis. 

H. €flutealf which sends off— Ist, a superficial 
branch ; and 2nd, a deep branch. 

I. IschiatiCf which sends off— 1st, the coccygeal 



I>rinch; 2nd, the arteria cornea nervi iachiatici; 
and 8rd, the mnacnlar branches. 

J. Pudic^ which sends off— -Ist, the external 
hiemorrhoidal arteries; 2nd, the superficial peri- 
neal ; 8rd, the transversalis porinei ; 4th, the 
arteria corporis bnlbosi, which gives a branch to 
Oowper’s gland, and a branch to the corpus spon- 
giosum ; 5th, the arteria corporis cavemosi penis ; 
and 6th, arteria dorsalis penis. 

THE EXTERNAL ILIAC 
Sends off two branches. 

A. EpigasiriCt which sends off— Ist, the cre- 
masteric artery ; 2nd, the muscular artery ; Srd, the 
pubic artery. 

B. Circvmfiexa UiL 

THE EEHOBAL AETEBT 

Extends from Foupart’s ligament to an opening in 
the tendon of the adductor magnus, where it be. 
comes '^popliteal.” It sends off the following 
branches : — 

A. ' Supeijicial ^gigastric, 

B. Etperfieial pudic. 

C. Superficial circumflexa iliu 

D. Profunda femorU^ which sends off— 1st, the 
circumflexa externa, from which arise the ascending 
branches, the transverse branches, and descending 
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l)ranchea ; 2nd, the eircumflexa mtema, from whicli 
arise arterial hranches to the muscles of the hip^ 
joint, and a branch to the interior of the hip-joint ; 
8rd, the perforans prima ; 4th, the perforans se- 
cunda; dth, the perforans tertia; and 6th, the 
terminal branch. 

E. Anastomotica moffna, 

THE POPLITEAL AETEKT 

Li6s,‘^l8t, Upon posterior part of femur; 2nd, 
upon the ligamentum posticum WinslowH; 3rd, 
upon the popliteus muscle ; and then divides into 
anterior and posterior tibial: it sends off seven 
branches. 

A. Superior mvscular, 

B. Artictdaris superior externa^ which sends off 
a superficial branch and a deep branch. 

C. Artlcularis superior interna^ which sends off 
a superficial branch and a deep brapch. 

D. Azygos branch^ .which perforates the liga- 
mentum posticum Winslowii. 

E. ArticiUaris inferior externa, 

F. Articularis inferior interna, 

G. Inferior musctdar or sural, 

THE TIBIALIS POSTICA 

Sends off— 

A. Muscular, 

B. Peroneal^ which sends off— 1st, the nutritialis 

o 2 
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itmlas; 2iid, musculftr; 3rd| the Anterior peroseel; 
And 4th, the iposterior peroneel. 

O. NutrUialiBtihim, 

D. Internal plantar » 

E. External plantar* 

THB TIBIALIS ABTICA 

Passes through the interosseous space, and sends 
off the following branches 

A. Muscular, 

B. Eecmrent tihial, 

C. Internal malUoUw. 

B. External malleolar, 

E. Tarsal branch. 

E. Metatarsal branch. 

G. Arteria poUicis, 

H. Arteria communicans. 

THE FLAETAB ABCH 

Is formed by the external plantar arteiy uniting 
with the arteria communicans of the anterior tibial; 
it sends off two sets of branches 

A. Arterioiperf or antes, 

B. Arteries digitales, 

the FULMOITABt ABIEET 

Bivides into two branches 
A. Right pulmonary. 

' B. Left pulmonary. 
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VEINS. 

The veins are not so uniform in their distribution 
as the arteries. Asides the numerous superficial 
veins which ramify on the skin, one or two are 
found to accompany each artery. In the extremi- 
ties there are generally two to each artery, and in 
tliese situations they receive the name of vena 
comites* When, however, an artery is of great 
size, as the femoral or the axillary, it is accom- 
panied but by one vein, which receives t^e same 
name as the artery. 

VEINS OK THE HEAD AND KECK. 

The veins which accompany the branches of the 
internal maxillary artery form the internal maxil- 
lary vein. 

£!xtemal jugular vein^ formed by the junction of 
the internal maxillary and one temporal vein in the 
parotid gland, descends obliquely backwards, and 
joins the subclavian vein : after crossing the stemo- 
mastoid muscle it receives the supra and posterior 
scapular veins. 

Internal jugular vein, commences at the termi- 
nation of the lateral sinus, descends along the outer 
side of the common carotid artery, and joins the 
subclavian vein at the sternal extremity of the 
clavicle. It receives the superior th3rroid, lingnalf 
facial, occipital, and ascending pharyngeal veins. 
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Anterior juffuUur vein^ descends in front of neck 
and <^08 into the subclavian vein, 

VEINS OF THE 8UFEBI0E ^XTBEHITY. 

Tke Cephalic vein is formed by the union of 
several veins &om the back of the hand. It ascends 
along the radial side of the extremity, and pass- 
ing along the interval between the pectoralis major 
and deltoid muscles, terminates in the axiUary 
vein. 

The Baeilie vein commences by a small vein 
from the little finger (vem aaivateUa)^ ascends 
along the inner side of the extremity, and ter- 
minates in the axillary vein, or joins one of the venas 
oomites which accompany the brachial artery. 

The Median vein commences at the fore part of 
the wrist and^hand, ascends along the anterior 
aspect of the forearm, and at the elbow ter.'ninates 
by dividing into two branches. One of these joins 
the basilic Vein, and is named the median hcuiUc ; 
the other joins the cephalic vein, and is named 
median cephodio. 

The Axillary vein, formed by the union of the 
veins just described, and by the brachial vence 
oomites, ascends in front of the axillary artery, 
receiving the thoracic veins, and passes beneath 
the clavicle, where it terminates in the subclavian 
vein. 

The JSubclavian vein passes inwards over the 
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anterior sealeims moecie, receives numerous veins 
£rom the neck and shoulder; also the eastemai 
jugular and vertebral veins, and joins the internal 
jugular vein behind the sternal extremity of the 
clavicle. 

Vena innominata^ formed by the union of the 
internal jugular and subclavian veins, on the rig^t 
side, is very short, and descends into the thorax ; 
the left vena innominate, vrhich is much longer, 
enters the thorax in an oblique direction in front 
of the 'trachea to join the right vein, and in its 
course receives the inferior thyroid veins, and veins, 
from the anterior mediastinum. By the union 
the venae innominatae is formed the 

Vena cava superior^ which descends in front of 
the right pulmonary vessels, enters the pericardium, 
and opens into the right auricle. 

VENA AZIGOS 

Commences on the first lumbar vertebra by one 
or two small veins from the renal or from the info- 
rior vena cava, gains the posterior mediastinum by 
passing through the aortic opening of the diaphragm, 
ascends along the right side of the bodies of the 
dorsal vertebrae, curves forwards over the root of 
the right lung, and terminates at the posterior 
aspect of the superior vena cava, as this vessel is 
entering the pericardium. In its course it receives 
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the lover iotercoetal Teina^ eadi side, ^eaophageel 
vehtiy the ezjgos minor, right bronchial, and some- 
times the right snperior k^roostal vems. It has 
BOTalves. 

VEINS OE THE INEEBIOE EXTBEMITY. 

Int&mal saphena vein commenoes at the inner 
part of the foot, ascends along the inner side of the 
leg and knee, behind the inner condyle, becomes 
more anterior npon the thigh, and, reaching to 
within about two inches of Poupart^s ligament, 
passes through the saphenous opening of the fascia 
lata, and joins the femoral vein. 

Mxtemal saphena vein commences at the outer ' 
part of the foot, ascends along the back pmrt of the 
leg and ham, and joins the popliteal vein. 

Both these veins are superficial, and in their 
course receive several veins from the integuments. 

Deqp veina of the leg^ two veins (vense comites) 
accompany each artery in the leg, and terminate in 
the following: — 

l^opUteal vein: this vessel accompanies the ar- 
tery of the same name, and having received the 
external saphena vein, and the veins of the knee, 
tenninates in the femoral vein. Its coats are very 
thick* 

Femoral vein accompanies the femoral artery, 
and having received the profiinda vein, the interne* 
saphena vrin, and a few muscular veins, passes le 
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Beath the crtiral aroh, and ends in the external Hiao 
vein. 

External iliac vein acoompanies the external 
iliac artery. 

Internal iliac vein is formed by the union of the 
veins which accompany the branches of the internal 
iliac artery, and joins the external iliac vein at the 
sacro-iliac symphysis. 

Common iliac vein^ formed by the nnion of the 
internal and external iliac veins, joins its fellow at 
the right side of the body of the fourth lumbar ver- 
tebra to form the inferior vena cava. 

Inferior vena cava aseends along the right side 
of the bodies of the lumbar vertebrae, behind the 
liver, and passes through the quadrilateral opening 
in the tendon of the diaphragm, and opens into the 
right auricle of the heart at its lower and back 
part. It receives the middle sacral, the right sper- 
matic vein, the renal and capsular veins, the venae 
cavse hepaticiB, the phrenic veins, and the lumbar 
veins. 


7BNA POETJS 

i 

Commences on the back of the rectum by the supe- 
rior hamorrhoidal vein, ascends towards the meso- 
colon, and unites with the inferior mesenteric vein / 
this trunk next unites with the splenic vein, and 
'•^ceives veins from the stomach, duodenum, and 
iUi^^creas; the common trunk then joins vnth the 
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sQperior mesenteric veins, l)ebmd the pancreas to 
form the vena portsB. The vena portse ascends to 
the right side, enclosed in the capsule of Glisson, 
and reaches the transverse fissure of the liver, where 
it divides into two branches : these enter the liver, 
ramify through its substance like an arteiy, and its 
blood is returned to the inferior vena cava by the 
vense oavse hepaticse, which are three or four in 
number, and open into the cava s this vessel is 
entering its opening in the diaphragm. 


THE DIGESTIVE APPARATUS. 

THE MOUTH. 

This cavity is bounded superiorly by the hard 
and soft palate, inferiorly by the tongue and the 
reflections of mucous membrane from it to the gums, 
and laterally by the cheeks. Its anterior opening, 
which forms the commencement of the digestive 
canal, corresponds to the lips ; and posteriorly it 
communicates with the pharynx through the open* 
ing called isthmus faucium, the boundaries of which 
are the soft palate and uvula superiorly, the tongue 
inferiorly, and the pillars of the palate and tonsils 
laterally. Within the mouth we observe the open- 
ing of the three salivary glands and follicles, and the 
teeth of each side. The parotid gland opens by a 



slog^ orifice opposite the second superior molar 
tooth; the submaxillary gland of each side, by a 
single orifice at the floor of the mouth, by the side 
of the reflection of mucous membrane called fraenum 
linguas, and the third salivary gland or sublingual 
by several small orifices (eight or ten) on each side 
of the frsenum linguae. 

THB TEETH. 

The number of teeth in the adult is thirty-two, 
sixteen in each jaw ; and to distinguish them from 
the teeth of the child th^y are called permanent. 
They are divided into eight mcUore^ four canine, 
eight bicuspids, and twelve molars. The two last 
molars do not appear until late in life, and hence 
have been called the wisdom teeth. They are, 
however, sometimes wanting. 

. In the child the number of teeth is only twenty, 
and are called milk, deciduous, or temporary teeth. 
They are divided into eight incisors, four canine, 
and eight molars. 


THE PHAEYNX 

Is a musculo-membranous bag of conical shape, 
extending by its base from the posterior part of the 
mylo-hyoid ridge and base of the skull, to the pos- 
terior aspect of the cricoid cartilage, where it ter- 
minates in the oesophagus. It is connected by its 
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posterior wall to the TertelM*» hy loose oettular 
tisBiie, prs-TBrtehrel fascia, and interiorlj it corre- 
sponds to the month and larynx. 

On laying open the caTiiy of the pharynx hy a 
perpendicnlar incision along its posterior median 
Hne, the internal mncons lining of the bag will be ex- 
posed, and the following openings — viz., superiorly, 
one on either side of the mesial line, the openings 
of the posterior nares; more externally, one on 
each side the openings of the Eustachian tubes ; 
inferior to these is the opening of the mouth into 
the pharynx, or the isthmus faucium ; posterior and 
inferior to the tongue is the upper opening of the 
larynx, and lastly, the opening of the pharynx into 
the oesophagus. 


THE CBSOPHaGTJS 

Commences about the fifth cervical vertebra, and 
extends from the termination of the pharynx to the 
stomach ; above it is placed between the vertebrse 
and the trachea, inclines at the inferior part of 
that tube to the left side, and passes behind its left 
bifurcation to reach the posterior mediastinum. In 
the mediastinum it descends forwards, and winding 
round the thoracic aorta passes through the oval 
muscular aperture of the diaphragm, to terminate 
in the stomach opposite the 9th dorsal vertebra. 
The mucous membrane of the mouth, pharynx, and 
cesophaguB is covered by squamous epithelium. 



TH2 &T01CAOH, 

A Urge pyriform mtisculo-membranonB bag, 
lituated in the epigastric and left hypochondriac 
regions, commuiiicidiDg at one extremity with the 
iBSophagas, and at the other with the duodenum. 

Cbn»ea»cms.— Its large extremity, or funduSf to 
the spleen by the gastro-splenio omentum ; its 
upper, concave, small edge, to the liver, by the 
gastro-hepatic omentum ; and its lower, convex, 
large edge/to the colon, by the gastrocolic omen- 
tum. Its oesophageal or cardiac orifice, situated 
between the fundus and lesser curve, connects it to 
the diaphragm, and its pyloric orifice to the duo- 
denum. The superior-anteiior surface of the stomach 
looks towards the diaphragm, ribs, and left lobe of 
the liver ; the posterior-inferior suriace towards the 
meso-colon. 

The stomach is composed of three tunics, con- 
nected by cellular tissue, an external peritoneal 
coat, an internal mucous coat, and between both the 
muscular coat. The muscular fibres of the stomach 
consist of three sets: the longitudinal are seen 
along the edges or curves, the oblique on the fundus, 
and the circular are well developed at the centre of 
the organ, and at its pyloric orifice. The mucous 
eoat, smooth, and of light pink colour, is thrown 
into folds which intersect each other, eur 

closing irregular quadrilateral spaces. Numerous 



muooiis glandg are found along t&e cnrvea and at 
l^e pylornfl : in the fundns tonall glands exist, 'which 
aeorete the gastric juice. At the pyloric oridce the 
mnoous membrane is thrown into a circular fold, 
which forms an imperfect valTe between the 
stomach and duodenum. It is lined with columnar 
epithelium. 

SHALL INTESTINES 

Are divided into duodenum, jejunum^ and ileum. 

^Dvodenmiy the shortest portion of the small in- 
testines, forms a curve in the concavity of which is 
^ situated the head of the pancreas ; it is divided into 
a superior transverse portion, a middle perpendicu- 
lar portion, and an inferior transverse portion. The 
transverse portion mounts upwards and to the right 
to the under surface of the liver ; the descending 
extends as low as the right side of the body of the 
third lumbar vertebra; the transverse portion 
crosses to the left side of the body of the second 
lumbar vertebra, and then opens into the jejunum. 
The superior part is covered by peritoneum on both 
its surfaces, and on this account is more moveable 
than the perpendicular or inferior portions, which 
are only covered on their anterior surface by this 
membrane. 

Besides the numerous mucous glands which open 
on its interior surface, the pancreatic duct and the 
^mmon biliary duct enter at its perpendiculai^ 
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^Jiviflion, either by a common apertnre, or in close 
proximity. This intestine differs not only in these 
particulars from the rest of the small intestines, but 
also in being much larger, more dilatable, more 
fixed to its position, in having a greater number of 
valvulse conniventes (or circular folds of the mucous 
membrane), and in its muscular fibres being much 
stronger. It also contains Bmnner^s glands, which 
are small conglomerate glands near the pylorus. 

Jejwnum and Ileum, form the longest part of the 
intestinal tube, being in general from 19 to 20 feet 
in length ; the upper two-fifths are given to the 
jejunum, and the remainder to the ileum, but there 
<is no anatomical foundation for this arbitrary boun- 
dary, as the intestines run into each other insen* 
sibly, and from the duodenum the remainder of the 
small intestinal tube gradually diminishes in thick- 
ness, has fewer valvulse conniventes, and exhibits 
less vascularity ; so much so, that the termination 
of the ileum is much thinner and paler than the 
upper part of the jejunum, and it is in those situa- 
tions only that the differences between both are 
marked and striking. The mucous membrane of 
the small intestine is studded with glands of two 
orders — viz., the glanduUe solitarice, and the glan- 
dvlas agminatcB. The solitarim are disseminated 
like granules over the mucous membrane, and the 
agminatse are placed in oval clusters. Both these 
sets of glands are termed Peyer’s glands. In the 
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fioall intestine are also Lieberktthn's glands and 
small vasotdar processus villi. The fibres of the mus- 
cular coat of the small intestines take a circular and 
longitudinal direction, the latter being placed ex- 
temally. 

luiBGE XETSSTIKE^ 

Divided into the caecum, colon, and rectum, forms 
about one-fifth of the intestinal canal. It difiers 
fiorn the small intestine in its great size, in being 
sacculated, in having small processes along its en- 
tire course, called appendioea in present- 

ing three well-c^fined longitudinal bands, in being 
thinner, and in having no valvulie conniventes or' 
villi. It is composed of an external serous coat, 
an internal mucous coat, and between both, a mus- 
cular coat. The fibres of the muscular coat are 
longitudinal and circular ; the former are collected 
into three bands, which being shorter than the in- 
testine throw it into sacculi : the latter resemble the 
circular fibres of the small intestine. 

CasGumi or caput col% placed in the right iliac 
fossa and connected to the iliacus and psoas muscles, 
is fixed in its situation by the peritoneum, which 
only covers it anteriorly and somewhat laterally ; it 
receives at its inner side the ileum, which termi- 
nates in its cavity by a slit-like opening, which is 
guarded by two valves ; these, in health, allow the 
tranint of alimentary and excremental matter from 
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the ileain to the colon, but not in the reverse direc- 
tion. The inferior valve or Ueo-cascal is the larger; 
and placed obliquely ; the superior or ileo-colie is 
smaller, and rather horizontal ; both are united at 
their extremities, forming the eommUmres. The 
appendix vermiformia^ is a small diverticulum 
which proceeds from the posterior part of the 
caecum ; it is the size of a goose-quill in diameter, 
and from three to five inches in length ; its orifice 
of entrance into the caecum is guarded by a small 
valve ; the caecum baa no valvulae conniventes, but 
is thrown into irregular sacculi by the three longi- 
tudinal bands of muscular fibres. 

Hie colon extends from the caecum to the rectum, 
and is divided into four portions — viz., the right or 
ascending colon, the middle or transverse, the left 
or descending^ and the sigmoid flexure. 

The rectum extends from the sigmoid fiexure of 
the colon to the emus ; its upper third is wholly 
covered by peritoneum, its middle third is only 
covered by this membrane upon its anterior aspect 
and sides, and its inferior third has no peritoneal 
covering. In the male subject the antero inferior 
aspect of the rectum is connected to the inferior 
surface of the bladder, the vesiculae seminales, and 
the prostate gland, and in the female to the uterus 
and vagina. The rectum has the longitudinal fibres 
scattered over its whole surface, and is not 
sacculated like the other parts of the large 

p 
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intentine. Tbm are many large vekui at tike anal 
ontiet. 

SmYAET 0LAKD8 

Are three in number — the Parotid, the Sub- 
maxillary, and the Sub-lingual. 

JParotid gland, the largest of the three, is bounded 
superiorly by the zygoma, posteriorly by the mas- 
toid process imd stemo-mastoid muscle, and ad- 
vances on the side of the face, partly resting upon 
the masseter muscle. It sends off deep processes, 
\ehioh fill the posterior part of the glenoid cavity, 
the fossa between the ear and perpendicular pro- 
cess of the lower jaw, and the intervals between 
the pterygoid, digastric, and styloid muscles; it 
often uiiites with the sub-maxillary gland. Its 
duct {duct of Steno) passes across the masseter 
muscle, pierces the buccinator muscle, and opens 
into the mouth opposite the second superior molar 
tooth. 

A prolongation {soda parotidis) is found between 
Steno’s duct and the zygoma, the duct of which 
unites with that of the parotid gland. 

Svb-maodllary gland, placed in the digastric 
space, and covered by the skin, platysma myoides 
muscle, and superficial fascia, is of oval figure, and 
much smaller than the parotid. Its duct ( Whar^ 
Ionian) turns round the posterior edge of the mylo- 
hyoid muscle, and runs forwards and inwards, 
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linguot^ at the side of which it opens into the 
month. 

Sub^mgual glands placed between the macom 
membrane of the mouth and the mylo-hjoid muscle, 
is the smallest of the salivarj glands, and opens 
bj sereral small ducts {Rimnian)^ which perforate 
the mucous membrane reflected from the side of 
the tongue. 


LIVER, 

Situated in the nght hypochondriac, the epigas- 
tric, and partly in the left hypochondriac regions, 
is the largest gland in the body. It presents an 
upper convex surface, a lower irregularly concave 
surface, a posterior thick margin attached to the 
diaphragm, and an anterior inferior margin which 
is free. The upper surface is unequally divided by 
the falciform ligament into a right and left lobe. 
The inferior surface presents the following fissures 
and depressions. 

1. Longitudinal fissure^ extends from a notch in 
the anterior thin edge of the liver backwards and 
upwards, defining the boundary between the right 
and left lobes of the organ ; it crosses the trans- 
verse fissure at right angles, and is continued to 
the fissure of the vena cava by a canal often con- 
cealed in the substance of the liver. As far as the 
transverse fissure it contains the remains ofihe 
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obHterated umbilical veiu ; beyond that point, tho 
obliterated ductus venosus, 

2. Transverse fisswre, extends from the longitn. 
dinal fissure into the right lobe of the lirer; it 
contains the trunks of the right and left hepatic 
arteries, the trunk of the portal vein, the hepatic 
extremities of the biliary ducts, the hepatic -plexus 
of nerves and absorbents. 

8. Fissure of the vma cava^ situated to the right 
of the horizontal fissure and behind the transverse 
fissure, forms the right boundary of the lobulus 
Spigelii* 

4. Depression for the gall-bladder, situated to. the 
right of the lobulus quadratus. 

5. A broad notch in the posterior thick edge of 
the liver, which corresponds to the right crus of the 
d.laphragm. 

Lobes of the liver, — Ist, right lobe, the largest ; 
2nd, left lobe, separated from the right by the hori- 
zontal fissure ; 8rd, lobulus Spigelii, bounded in 
front by the transverse fissure, and placed between 
the ductus venosus and vena cava ; 4th, lobulus 
caudatus, extending from the lobulus Spigelii along 
the right lobe, and lying posterior to the transverse 
fissure ; 5th, the lobulus quadratus, which is bounded 
behind by the transverse fissure, to the left by the 
horizonW fissure, to the right by the gall-hl^der, 
its anterior edge being free. 

Vessels of the .^Ist, the hepatic arteiy ; 
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2nd, the Tenn ported ; 3rd, the venae cavee hepaticee ; 
4th, the biliary or hepatic ducts ; and 5th, the ab- 
sorbents. The hepatic artery is the nutrient vessel 
of the liver ; its terminal branches open into the 
subdivisions of the vena portae. The vena portae 
conveys, like an artery, the blood for secretion of 
the liver. Its first divisions, interlobular, pass be- 
tween the lobules in company with branches of the 
hepatic artery and biliary ducts, and form the 
vaginal plexuses, which ramify into the walls of the 
canals in which the vessels run ; the interlobular 
veins open by the lobular veins into a vessel which 
commences in the centre of each lobule, the intra- 
lobular vein, the commencement of the hepatic 
veins. The intra lobular vein opens into the sub- 
lobular vein, and the sub-lobular veins from the 
vensB cavse hepaticss. The biliary ducts commence 
amongst the lobular veins. 

Ligaments of the Uver . — Besides the liver being 
invested with a thin capsule, it is also covered by 
peritoneum, which forms five of its ligaments — viz., 
Ist and 2nd, a right and left lateral, triangular in 
form, and connecting the right and left lobes to 
the diaphragm ; 3rd, a suspensory or falciform 
ligament, which connects its upper convex surface 
to the right rectus muscle, and to the diaphragm ; 
4th, the coronaiy ligament, which connects the 
superior thick border to the diaphragm ; and 5th, 
.the obliterated umbilical vein {ligamentum teres)^ 
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obliquelj from tbe nmbilieas upwards 
aud baokwards to the anterior portion of tho hori* 
aontal fissnre. 

Oall-bladder, pyriform in shape, andoomposed of 
an internal mucous coat, a proper fibrous coat, and 
a partial serous covering, is lodged in n depression 
on the under surface of the right lobe of the liver. 
Its large extremity, or fundus^ is directed down- 
wards and forwards ; its upper extremity terminates 
in the eyttie duet^ about an inch and a half in 
length, which unites with the hepatic duct, formed 
by the union of the right and left ducts fiom the 
oorresponding lobes of the liver. Ihe common 
Inliary duct thus formed by the cystic and hepatic 
ducts is called the dwAm communis choledochus, 
which is about five inches in length, and conveys 
the bile to the descending part of the duodenum. 

PANCBEAS, 

A flattened elongated gland from five to six inches 
in length, similar in its formation to the salivary 
glands. It consists of a left eaudcd extremUpf 
situated in the lower part of the left hypochon- 
drium, a hody, which crosses, anterior to the left 
crus of the diaphragm, the aorta and the vena 
portfe, to the right side ; and a right extremity (the 
head) which is the largest part of the gland, and 
which is surrounded by the duodenum. Its duct, 
sd a whitish colour, extends along the centre of ike 
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gland from left to right) bat lying near its anterior 
aspect; receiving the small ducts from the acini 
of the pancreas, it finally opens into the dnodennm) 
close to the dnctus commnnis choledochaB, which it 
sometimes joins. 


IHB SPLBEK 

Is connected to the large extremity of the 
stomach by peritoneum and blood-vessels, and 
situated between the stomach and the ribs of the 
left side ; is of deep blue venous colour, and varies 
in weight from six to fifteen ounces. It is oval in 
shape, convex on its outer, and hollowed out on its 
inner to form the hUm : and is covered by fibrous, 
elastic and peritoneal coats. The fibrous covering 
sends down partitions into its substance, forming 
interspaces in which the spleen ^ulp is contained. 
The pulp \% of reddish-brown colour, and consists 
of red cells about the size of red blood cells, nu- 
oleated cells, free nuclei, and caudate cells. The 
arteries of large size divide on the fibrous septa, and 
terminate either directly in the veins or interme- 
diately in lacunar spaces. At the point of division 
of the arteries and connected with their sheaths are 
numerous vesicular bodies, Malpighian corpu»de$f 
which contain whitish fluid. It has no excretory 
duct. 
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URINAKY APPARATUS. 

THE EIDNETS, 

Two glandular organa of oval form, situated be- 
hind the peritoneum in each lumbar region, l.ving 
upon the diaphragm, psoas magnus and quadratus 
lumbomm muscles, and enveloped in a thick lajer 
of adipose tissue. The right kidney, which is 
rather lower than the left^ is belov} the liver, above 
the caecum, and behind part of the duodenum, and 
the ascending colon ; the left being bounded above 
hy the spleen, below by the sigmoid flexure of the 
colon, and anteriorly by the descending colon. The 
extremities and outer border of each kidney are 
convex, whilst the inner margin presents a concave 
aspect called the hUvSt which contains the trunks ^ f 
the blood-vessels and its excretory duct, entering in 
the following order — the veins anterior, the arteiieS 
behind these, and the ureter obliquely behind both. 
Besides the adipose capsule which envelopes each 
kidney, it also has a proper fibrous coat, which 
adheres loosely to its outer surface, and sends pro- 
longations at the hilus into its interior, as far as 
the calyces. Each weighs from four to six ounces. 

Structwre is of two kinds — ^viz., the cortical and 
the medullary. The cortical is highly vascular, of' 
a brownish red colour, from a line and a half to two 
lines in thickness, and consists of vessels and ^ 
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minute spherical bodies called Midpighian it 
is placed on the outer surface of the kidney, and 
also sends prolongations inwards between the 
pyramids of the medullary substance. The medul- 
lary substance consists of minute tubes {tuhtdi uri- 
niferif tubes of Bellini), arranged in conical fascicnli 
forming from eight to sixteen bundles : the bases of 
the cones being directed towards the external cor- 
tical substance, the apices towards the inner con- 
cave edge of the gland. 

PapiUoB is the name given to the nipple-like 
apices of the pyramidal fasciculi. Each papilla 
presents numerous minute openings, the apertures 
of the tubes of which the cones are composed ; these 
apertures are not so numerous as the tubes, several 
of which are united in one common orifice. 

Q The calyces are small tubes, formed by the sub- 
dividing of the infundibulum, and each embraces a 
papilla. 

The infundibula are three funnel-shaped tubes 
formed by the division of the pelvis. 

The pelvis is the dilated funnel-shaped sac of the 
ureter. 

The ureters extend from the termination of the 
pelvis of either kidney to the bladder. Each ureter, 
about eighteen inches long, and of the diameter of a 
moderate sized quill, passes behind the peritoneum, 
lying anterior to the psoas magnus muscles and to 
the iliac vessels, and reaching the inferior and poa- 
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tenor part of the bladder, passes obliquely between 
its coats and perforates its interior at the outer 
amgle of its trigone.* 

TuhuU uriniferi, commence at the papilla and 
passing towards the medullary substance branch 
dicbotomously ; after entering the cortical portion 
become very convoluted, and communicate freely 
with each other. 

Mci^pighian bodies^ found only in the cortical 
portion, are formed by the dilatation of the urinife- 
rouB tube. An artery enters it and breaks up into 
a vascular network (glomerulus)^ terminating in a 
vein which emerges close to the artery, and which 
forms a secondary plexus over the tubulus uriniferus. 
The aqueous part of the urine is excreted by the 
Malpighian bodies ; the saline parts are separated 
from the blood in the venous capillaries, which 
convey the blood back to the renal vein. 

TH® TJEINAEl BLADDEE. 

This musoulo-membranous viscus when mode- 
rately distended is of ovoid figure, and occupies the 
lower region of the pelvis, behind the symphysis 
pubis, and anterior and superior to the rectum in the 
male, and the uterus and vagina in the female. 

* To gain a view of the parts just described, a per- 
pendioular section of the gland should be made from 
its convex to its concave margin. 
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TAgammU cf the bladder are divided into true 
eaadJkUie. The trae ligamoDta are five in number — 
viz., two anterior and two lateral, and a snperior. 
The anterior, white and cord-like, extend from the 
posterior surface of the pubes to the front of the 
prostate and neck of the bladder; the latter, 
thinner and wider, are attached to the sides of the 
prostate and bladder ; both are reflections of pelvic 
fascia; the snperior is formed bj the urachus. The 
false ligaments are five in number — viz., two pos- 
terior, two lateral, and one snperior, and are formed 
by the reflections of the peritoneum. 

The regions of the bladder are divided into six. 
1st. The si^erior region^ to which are attached 
the nrachns and obliterated umbilical arteries. 2nd 
and 3rd. The lateral regions^ on which the vesical 
fascia of either side passes. 4th. The anterior 
region^ the aspect of which looks towards the recti 
muscles, the pubes, and the triai)||Ular ligament of 
the urethra. 5th. The posterior region^ the aspect 
of which looks towards the rectum in the male, and 
the uterus in the female. 6th. The inferior region^ 
ov fundus f which rests on the vesioulfie seminales, 
the prostate gland, and the rectum in the male, and 
on the uterus and vagina in the female. 

Coats of the bladder, — ^Besides the partial peri- 
toneal covering which invests all the posterior 
region and the posterior parts of the upper and 
lateral regions, there are also three proper costs : 
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Ist. ThB uv9e\^art placed externally, the flefchy 
fibrea of which take two directions ; the external 
run longitudinally; (the anterior and superior 
fibres being stronger, have been distinguished by the 
name of detrusor urinoi :) deep fibres immediately 
in connexion with the mucous coat, are circular and 
best developed around the neck of the bladder. 
2nd. The eeUuktr coat, and 3rd. The mucous, 
which is exposed on opening the bladder. This 
coat is in general thrown into mg» by the projec- 
tion of the muscular fibres. 

The trigone, or vesical triangle, is the name given 
to a smooth space enclosed between the openings of 
the ureters into the bladder and the vesical orifice 
of the urethra. The mucous membrane here is very 
closely connected with the muscular layer. 

The uvula is a small duplicature of the mucous 
membrane on the under surface of the vesical orifice 
of the urethra, and corresponds to the third lobe of 
the prostate gland. 

The urethra, which terminates the urinary appa- 
ratus in the male, being more connected with the 
reproductive organs, we shall defer its considera- 
tion for the present. 

THE PEKITONETJM, 

The largest serous membrane in the body, lines 
the parietes of the abdomen, and invests almost all 
the abdominal viscera ; like all serous membranes, 



it ill ^iistingtiisbed into two layers, a parietal mi. 
a vieoeroL The abdominal parietes being divided 
by a transverse incision corresponding to the umbi« 
liens, the uninterrupted contiiiuity of the peritoneum, 
and the different productions it forms in its course, 
may be thus demonstrated : — lining the inner sur- 
face of the upper section of the abdominal parietes, 
it ascends to the margin of the thorax, and lines the 
inferior surface of the diaphragm ; from this muscle 
it is I’efleoted on the spleen on the left side, and on 
the liver on the right side, forming its ligaments 
(vide ligaments of liver). From the transverse 
fissure of the liver, the two layers which cover the 
convex and concave aspects of this gland meet, and 
are conducted by the hepatic vessels to the lesser 
curvature of the stomach, thus forming the gaeiro- 
h^atic omentumf which contains the hepatic artery, 
portal vein, and biliary ducts, surrounded by a 
fibrous structure called Glisson’s Capsule. The 
artery lies to the left, the ductus communis chole- 
dochus to the right, and the portal vein between 
and behind. At the lesser curve of the stomach 
the two laminae of the gastro-hepatic omentum 
separate and enclose this organ, passing from its 
left extremity to the spleen, thus forming the gastro- 
splenic omentum ; at the great curve of the stomach, 
and lower extremity of the spleen, the two laminm 
again meet, and descend in front of the colon and the 
small inlestiues to the lower part of the abdomen; 



t)ief4li6n tom upon tbemselm bftokwfttdti «nd aa^ 
oeiid)foniiiiig tlie great omentiaDy to the transverse 
erch tlie colon, where they wparate to enclose this 
intestine. Having enclosed colon, the layers 
agun unite and form the transverse zueso-eolon, 
whioh passes backwards to the spine ; having 
arrived at the spine, the two lamins separate into 
a descending and an ascending layer ; the descend^ 
ing layer passes into the lumbar regions, where it 
is rejSected upon the ascending and descending 
colon, forming the right and left lumbar meso- 
colon: it attaches itself to the left sides of the 
bodieiEf of the lumbar vertehrse, forming the anterior 
lamina of the root of the mesentery ; from this 
fixed point it is continued around the jejunum and 
ileum, forming the peritoneal coat of these intes- 
tines, and returns again to the spine, forming the 
posterior lamina of the root of the mesentery. This 
layer of the transverse meso-colon, having thus 
formed the mesentery, still pursues its descending 
course, and passes into either iliac region, and into 
the pelvis ; on the right it attaches the cseoum to 
the right iliac fossa, thus forming the meso-csecum ; 
on the left side it attaches the sigmoid flexure of 
the colon to the left iliac fossa, forming the sigmoid 
meso-colon; and in the middle it connects the 
upper portion of the rectum to the upper, and an- 
terior part of the sacrum, forming the meso-rectum. 
Still puEBuing its course downwards, and covering 
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the upper and anterior aspect of the middle tbii^ of 
the rectum, it is at length reflected on the posterior 
surface and sides of the .bladder to the superior 
region of this viscus, from which, and from the iliac 
foisa, it is reflected on the inner surface of the 
lower section of the abdominal parietes to the 
transverse incision, from the upper edge of which 
the description was commenced. Having thus 
traced the descending lajer of the transverse meso- 
colon, the continuity of the ascending layer remains 
to be noticed : — ascending in front of the ‘inferior 
and middle portions of the duodenum and of the 
pancreas, it is conducted to the diaphragm by the 
vena cava, where it becomes continuous with the 
peritoneum, which has been reflected from the po8« 
terior aspect of the liver. 

Foramen of Winslow , — By this opening the 
cavity which is between the layers of the great 
omentum communicates with the general peritoneal 
cavity of the abdomen. It is of oval form, being 

* This, the usual description of the peritoneum, leaves 
unexplained the way in which the hepatic vessels reach 
the liver without perforating the membrane. This 
point can be understood only by referring to the his- 
tory of the development of the foetus, in which the 
inteutinal tube, nearly vertical, is bound to the spinal 
column by two folds of peritoneum, between which lie 
the aorta and its branches. When the viscera assume 
the position known in the adult, it is impossible to 
trace all the peritoneal folds. 
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bounded anteriorly by the ^tro-bet>atic omentum, 
poetenwly by the aaoending layer of the meso- 
colon, Buperiorly by the liver, and inferiorly by the 
duodenum. 

Inguinal pouches.~--As the peritoneum is ascend- 
ing on the lower part of the abdominal parietes, it 
is thrown into four pouches, two on either side, by 
the obliterated hypogastric artery. The exlemaX 
pouch, between the ilium and hypogastric artery, is 
the largest, and corresponds to the internal abdo- 
minal and the femoral rings ; the internal corre- 
sponding to the external ring. 

In the female the peritoneum passes from the 
rectum on the upper and back part of the vagina, 
from which it ascends on the uterus, forming on 
each side its broad ligaments, and is reflected from 
the anterior pait of the uterus to the back of the 
bladder. 


MALE OEGANS OF GENERATION. 

THS OOYEAING Of THE TESTES. 

The scrotum, a pouch of the common integument, 
is of reddish brown colour, slightly studded with 
hairs and ^ sebaceous follicles, presenting in the 
median line a^ge, called the on each side 
of which it is thrown into rugae. 
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The daHoit composed of areolar tissue mixed 
with unstiiped muscular fibres. 

The spermatic fascia is mixed with the dartos, 
and is derived from the pillars of the external ab- 
dominal ring. 

The cremasteric fascia is a thin muscular coTer* 
ing derived from the cremaster muscle. 

The infttndibuliform fascia, derived from the 
fascia transversalis during the descent of the testes.. 

JSeptum scroti. — This partition, which divides the 
scrotum into two, is formed by the dartosand super- 
ficial fascia, these membranes being attached to 
the raph4, and from thence ascending between the 
testes to the penis. 

PKOPEE COATS OP BACH TESTIS. 

Twnica vaginalis, — serous membrane, one 
layer covering the testis, called tunica vaginalU 
testis, the other lining the scrotum, called tunica 
vaginalis scroti. When the tunica vaginalis scroti 
is cut open, its continuity with the visceral layer 
may be demonstrated by tracing the membrane, 
when it is seen to be reflected on the side and front 
part of the epididymis and testis, forming a pouch 
between these bodies and also for a short distance 
on the front aspect of the cord. 

Tunica albuginea, a strong fibrous investment 
of opaque white colour, which forms the proper 
capsule of the gland. From its inner aspect there 



is reflected into the back part of the testis an im- 
perfect septum called the corpus ffighmorianim : 
from the free edge of this proceed flbrous bandsi 
trabecuhe, forming interspaces which contain the 
conical bundles of the tubuli seminiferi. 

Tunica vascvloaa, a vascular layer beneath the 
tunica albuginea, and eends in branches to supply 
the testis. 


THE TESTICLES 

Are two in number, of oval form, are contained 
in the scrotnm, and are also enveloped by the tanics 
already described. 

Tubtdi seminiferi are numerous small yellow 
tubes, which form the body of each testicle. They 
are very long and tortuous, and arranged in conical 
fasciculi, which are separated from each other by 
fibrous bands, derived from the tunipa albuginea. 

Vasa rectaf from twenty to thirty in number, are 
formed by the union of the tubuli seminiferi, and 
are contained between the layers of the corpus 
Highmorianum : these form the rete testis, 

Vasa efferentia^ twelve to fifteen in number, are 
formed by the union of the vasa recta. These 
tortuous vessels pierce the tunica albuginea, arrive 
at the bead of the epididymis, and by their union 
form the vas deferens. They are here called “ coni 
vasculosi.*’ 
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Vas de/erenif or semtnal excreiofi/ duct^ is 
eighteen inches in length, and is folded on itself by 
ioniimerable tnms for the first part of its course. 
By its convolutions it forms, with the vasa efferentia, 
the glohvM majors or head of the epididymis^ which 
is situated at the upper part of the body of the 
testicle ; still couvoluted, it passes downwards, 
forming the body of the epididymis, which .is 
narrow, and placed at the posterior part of the 
body of the testicle, and arriving at the inferior 
part of the gland it forms the globus minor, or tail 
of the epididymis. The vas deferens, having thus 
formed the epididymis, escapes from the globus 
minor, and having increased in size and density, 
ascends along the inner aspect of this body, until 
it becomes connected to the spermatic vessels and 
cremaster muscle; it then passes through the 
external abdominal ring and the inguinal canal, and 
having passed through the internal abdominal ring, 
it separates from the spermatic vessels, and is con- 
ducted by the false lateral ligament of the bladder 
to this viscus, along the side and inferior part of 
which it runs, lying internal to its corresponding 
vesicula seminalis. It here approaches its fellow 
of the opposite side, and both ducts, becoming 
flattened, arrive at the base of the prostate gland, 
where they are joined by the ducts of the vesicula 
semioales, their union forming the common ejacu^ 
latory ducts; these run through the prostate gland, 
Q 2 
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artd open into tlie prostadc portion of the urethrUy 
at the side of the veramontannm. 

Each testicle is supplied with blood by the 
ipermatio arteiy, the blood of which is returned 
by the spermatic veins ; it receives nerves from 
the spermatic plexus, which is formed by branches 
iirom the renal and aortic plexuses of the sym* 
pathetic. 

Rete testis.— Upon separating the laminie of the 
tunica albuginea, which form the corpus Highmo- 
Hanum, the vasa recta will be seen to pass to and 
from the glahd« The reticular appearance these 
present is called rete tesUa^ 

The apermatU cord is composed of the vos 
deferens, with its small artery, derived from the 
superior vesical ; the spermatic artery, veins, and 
nerves ; the genitocrural nerve, an arteiy to the 
cremaster coming off from the epigastric, and ab- 
sorbents ; all of which are connected to each other 
by fine cellular tissue, and are enveloped by fascia 
and the cremaster muscle. The cord, thus formed, 
extends from the epididymis to the internal abdo- 
minal ring, where its constituents separate from 
each other. 

Plexas pampiniformia is the name given to the 
venous plexus formed by the spermatic veins after 
these vessels have emerged from the testicles. 

The veaiculce seminales are two oblong flattened 
bodies^ situated at the inferior fundus of the 
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bladder, behind the prostate gland, and on the outer 
side of the vasa deferentia. Each seminal yesicle 
is about two inches long, and consists of a long 
tortuous membranous tube convoluted on itself, the 
small excretory duct of which joins its correspond- 
ing vas deferens. 

The prostate gland is a flat conoidal body, the 
base being posterior, corresponding to the vesicnla 
seminales, the apex anterior, corresponding to the 
vesical Extremity of the urethra. It is divided into 
three lobes ; two lateral, large, and united in the 
mesial line, their union being marked by a slight 
groove ; and a third or small lobe, situated in the 
angle between the two lateral lobes, towards the 
base of the gland. The prostate gland is firm and 
resisting to the touch, and composed of numerous 
follicles with minute ducts and muscular tissue ; 
the ducts unite to form larger tubes, the openings 
of which, ten or twelve in number, are on the under 
surface of the urethra, on either side of the veru- 
montanum. 

Cowper's glands are two small oblong round 
bodies, placed before the prostate gland, and imme- 
diately behind the bulb. They lie between the 
layers of the triangular ligament. The duct of 
each gland, having run a course of about an inch, 
opens into the urethra a little anterior to its 
bulb. 



THE FEKIS. 


, This organ consistB of two long cylindrical 
bodies, named corpora cavernosa, and a body named 
corpus spongiosum, which contains the urethra, 
all these parts being connected together and sur- 
rounded by the superficial fascia ,and the common 
integuments. 

The corpora eavemoea are two cylindrical bodies, 
united to each other in the mesial line. They are 
composed of erectile tissue, vessels, and nerves, sur- 
rounded by a dense fibrous covering. 

Each corpus cavemosum commences by the crus 
peniSf which is the narrowest part, and which is 
attached to the rami of the ischium and pubes, 
covered by the erector penis muscle. At the sym- 
physis pubis both crura unite, forming the chief 
part of the body of the penis, and terminate ante- 
riorly in an obtuse point, to which is intimately 
attached the glans penis. 

/Septum peetini/ormej a partition, imperfect, as 
its name implies, which corresponds to the mesial 
line, and marks the division of the corpora^ caver- 
nosa. 

The urethra is a membranous canal, extending 
from the neck of the bladder to the extremity of 
the glans penis, its length varying according to the 
erect or lax state of the organ. 

In the latter condition it is from seven to 



231 


eight inches long, and its calibre abont three or 
four lines. It is lined by mucous membrane, and is 
distinguished into, Ist, the prostatic portion, which 
is an inch and a quarter in length ; 2nd, the mem- 
branous portion, which is about three-quarters of 
an inch long ; 3rd, the bulbous portion, which is 
scarcely an inch ; and 4th, the spongy portion, 
which occupies the remainder of its length. 

Upon exposing the mucous surface of the urethra 
by an incision, we observe, let, a slit-like contrao- 
' tion at the orifice ; 2nd, behind this a dilatation, 
called fo88a navicularie ; 3rd, the constant dia- 
meter of the canal until we arrive at the bulb, 
where it becomes gradually and very slightly di- 
lated ; forming, 4th, the sinvs of the bulb ; 6th, 
the narrowest part of the canal, which corresponds 
to the membranous portion ; 6th, the dilatation cor- 
responding to prostate gland ; and 7th, a contracted 
orifice at its termination in the bladder. In the 
prostatic portion of the urethra, a prominent fold of 
mucous membrane, called verumontanwniy projects 
from its under surface, and presents in its centre a 
large lacuna, the 8inu8 pocularis^ the orifice of 
which is directed forwards. On either side of the 
veruraontanum the prostatic sinuses are situated. 
Upon the upper surface of the urethra, from the 
orifice to the bulb, are the openings of numerous 
mucous follicles, directed forwards, the largest of 
which is about an inch from the orifice, and is 



called, from its size, lacuna magna. The daots of 
the semioal glands, already described in connexion 
with the genito-urinary organs, open on the under 
surface of the urethra; the orifices of Cowper^s 
glands open a little anterior to the sinus of the 
bulb, the common ejaculatory ducts on either side 
of the verumontanum, and the ducts of the prostate 
in the prostatic sinuses. 

The corpus spongiosum urethrm is a cellulo- 
vasoular tube surrounding the urethra, and occupy- 
ing the under mesial line of union of the corpora 
caveniosa; it commences in the bulb of the 
urethra, and extends along the canal to its ex- 
tremity, where it terminates in the glans penis^ the 
bulb and glans penis being merely expansions of 
this structure. 

The superficial fascia^ which envelopes the penis, 
is derived from that of the abdomen, and terminates 
at the corona glandls. It is strong where it passes 
from the Hnea alba upon the dorsum of the penis, 
forming the suspensory ligament^ but is exceedingly 
delicate and loose upon the body of the organ. 

The shin of the penis is remarkably thin and 
loose, and extending for an indefinite length beyond 
the organ, is reflected inwards, and intimately at- 
tached to the corona glandis ; the loose fold thus 
formed being called ihe prepuce. From the corona 
glandis it is continued along the glans until it be* 

* comes identified with the mucous membrane at the 



orifice of the urethra, haviug first formed the fold 
which lies posterior and inferior to this opening, ' 
called froBmm jpreputii. 

Glandvim odorifercs^ are a number of small seba- 
ceous glands which surround the corona glandis, 
and which lie beneath the skin. 


THE FEMALE OBGANS OF GENERATION. 

The mona veneris is a soft adipose eminence, 
situate on the upper and anterior part of the pubes, 
covered by common integument, which after puberty 
is thickly set with hairs. 

The vulva is the fissure extending from the mons 
veneris downwards and backwards. 

The lahia magna are large folds of the integu- 
ments which bound the vulva on each side, and 
unite below in a crescentic edge {the fov/rchette). 
They contain large mucous glands about the centre. 

The clitoris, a small oblong conical body, placed 
between the upper extremities of the labia. It con- 
sists of a structure similar to the corpus caver- 
nosum in the male, and arises by two crura from 
the pubes ; these unite to form its body, at the ex- 
tremity of which is placed a red protuberance, 
called the glans clitoridis, over which is thrown a 
loose fold of integument {the prepuce). 
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Meatus urinarivs^ 18 about half an inch below 
the olitorfg, and three-quarters of an inch long. 

Lahiaparvaf or nymphoe^ are two red crescentic 
folds at mucous membrane, enclosing numerous 
erectile vessels ; they descend, one on each side, 
from the prepuce of the clitoris, and are lost about 
the centre of the vulva. 

The hymen^ when it exists, is a crescentic fold 
of mucous membrane, surrounding the sides and in- 
ferior orifice of the vagina. 

The caruncutae myrtiformea are small reddish 
bodies surrounding the orifice of the vagina : they 
are sometimes described as the remains of the 
hymen. 

The ovaries are two ovoidal bodies, placed, one 
on each side of the uterus, in the duplicatures of 
the peritoneum, called the broad ligaments. Each 
ovary, enveloped by a white fibrous membrane, 
consists of a pulpy brownish-grey substance, highly 
vascular, and containing from fifteen to twenty 
minute vesicles, each of which is composed of a thin 
membrane containing a viscid yellowish fiuid ; these 
are called the Graafian vesicles^ in which are 
contained the geiminal vesicles or ovum. 

TJie Fallopian tubes are the ducts of the ova- 
ries ; each is about four inches in length, and is 
contained in the broad ligament, one extremity 
being attached to the superior angle of the uterus, 
into which it opens by a small orifice, the other 
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being free, and tenninating in a fringe (eorpvs 
fimbriatim)^ in tbe centre of which is the peritoneal 
aperture. 

The uterus is a hollow organ of pyriform shape, 
and is distinguished into the fundus, the body^ and 
cervix. The fundus is superior and posterior, and 
receives at either angle the Fallopian tube: the 
body is intermediate between the todus and tbe 
neck, the latter being inferior and anterior, and 
surrounded by the vagina : at the extremity of the 
neck is a small elliptical opening, surrounded by a 
thick margin, which, from its resemblance to the 
mouth of a tench, has been called os tineas^ as well 
as os uteri. The cavity of the uterus is small, com- 
pared to the thickness of its walls, and is of trian- 
gular shape; its superior and outer angles pre- 
senting the orifices of the Fallopian tubes, the 
inferior angle presenting the os tineas. The uterus 
is placed between the bladder and rectum. 

The vagina is a raembrano-vascular tube, extend- 
ing from the neck of the uterus to the external 
outlet, where it is continuous with the surface. It 
is composed of a reflection of integument, resembling 
mucous membrane, surrounded by cellular tissue, a 
vascular network, and the sphincter vaginas muscle ; 
its length is about four inches, its breadth one ; 
but, being very distensible, these measurements 
vary. Its lining membrane is thrown into trans- 
verse rugae on its anterior and posterior surface, and 



is studded with the orifices of namerous mucous 
follicles. Tbe colour of the membrane yarieS} at 
the external orifice being red, and of a grey and 
sometimes marbled colour as it approaches the 
uterus. 

TH£ VAiirM';iB 

Are two in number, and situated at the anterior 
and superior part of the thorax, and connected to 
the great pectoral muscle by a capsule of condensed 
cellular tissue. Each of these glands, of a hemi- 
spherical shape, consists of vessels and numerous 
lactiferous tubes, arising from sacculated blind ex- 
tremities : the tubes are grouped together to form 
lobes and lobules ; as they approach the nipple they 
become considerably dilated, and form sinuses, but 
in the nipple they are again reduced in size, and 
terminate at the apex by open orifices, surrounded 
by delicate elastic tissue. The nipple is a conical 
process surrounded by a brownish areola, and com- 
posed externally of the integuments, which are very 
thin, and internally of the lactiferous tubes, 
together with numerous blood-vessels, from which 
tbe nipple derives its property of erection. 
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OEQANS OF THE SENSES. 

THE OKGAir OF TOtTCH. 

The shin is composed of the cuticle or epidermis^ 
the rete mucosum, and the corinm, or cutis vera. 

The cvtide is composed of epithelium cellS) of 
which the more superficial are flattened and dried ; 
they are deposited in thickest layers upon the soles 
and palms. 

The rete mueosvm is the layer of pigment in the 
skin of the negro : it only slightly exists in the 
white races. 

The corium is a dense strong membrane, consEist* 
ing of fibres interwoven with each other, which are 
more firmly compacted the nearer they are to its 
outer surface. Its internal surface is cellular, its 
external very vascular, and presenting numerous 
small conical papillss ; at the extremities of the 
fingers these papillae are best developed, are fur- 
nished with minute nervous filaments, and covered 
with very thin cuticle ; thus affording a delicacy of 
organization necessary for the greater perfection of 
the sense of touch. 

The arrangement of the blood-vessels varies ac- 
cording to the delicacy of the sense of touch. 

The skin is studded with minute hairs, and with 
Budoriparoua and sebaceous glands. 
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The nose is bounded superiorly by the Hfissli 
fh)utal, ethmoid, and sphenoid bones ; inferiorl)' by 
the palatine plates of the superior maxillary and 
palate bones ; externally on either side by the supe- 
rior maxillary, lachrymal, inferior spongy, ethmoid, 
and palate bones, and by the internal pterygoid 
plates of the sphenoid bone. ' It is divided into the 
tti)o narea by the aeptum nasi, which is formed'by 
the rostrum of the sphenoid bone, the nasal plate 
of the ethmoid bone, the vomer, and the mesial 
spines of the superior maxillary and palate bones. 
Besides the bony boundaries, the nose presents, an- 
teriorly, five cartilages, which form the anterior 
nares, or the nostrils. The middle vertical car- 
tilage is of triangular form, and rests in the fissure 
of the vomer inferiorly, is attached to the vertical 
plate of the ethmoid bone above, and presents an- 
teriorly a subcutaneous, free, thick edge, and thus 
completes the septum nasi. The lateral cartilages 
which form the wings of the nose are also trian- 
gular, are attached to the superior maxillary and 
nasal bones, and in the median line to the vertical 
cartilage. The inferior lateral fibro cartilages are 
attached to the three cartilages just described, are 
thick and semicircular, forming, with the vertical 
cartilage, the anterior-inferior oval openings of the 
nostrils. 



The posterior nares are of oval shape, and open 
into the upper part of the pharynx ; they are sepa- 
rated from each other by the posterior free edge of 
the vomer, are bounded superiorly by the body of 
the sphenoid bone, inferiorly by the palate bones, 
and externally by the internal pterygoid plates of 
the sphenoid bone. The external lateral wall pf 
each nostril, from the arrangement of the spongy 
bones, forms three fossae, called mecUuseSf with 
which several orifices communicate. 

In the inferior meatm^ at the junction of its an- 
terior with its middle third, u the opening of the 
naeaH duct^ and posteriorly, on a level with the in- 
ferior spongy bone, is the opening of the Eustachian 
tube. In the middle meatua is the slit-like opening 
of the antrum maxillare, anterior to which is the 
groove called infundibtdum, which leads from the 
frontal sinus, and into which open the anterior 
ethmoidal cells. 

Into the superior meatus the posterior ethmoidal 
cells and the sphenoidal sinus open The interior 
of the nose is lined with the Schneiderian mem- 
brane, which is highly vascular and sensitive, and 
consists of two layers j a fibrous layer, which is the 
periosteum, or the perichondrium of the nasal cavi- 
ties, and a mucous membrane. The nerves which 
supply the nasal cavities are the olfactory 
(which pass through the cribriform plate of 
the ethmoid bone), the internal nasal of thei 
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ophthalmic, and branches derived from Meckel’s 
ganglion. 

THIS OHQAS 0? TASTE 

Is of triangular form, and is connected by its 
base to the os hyoides by folds of mucous membrane 
to the epiglottis and palate, and by muscles to the 
Idwer jaw. It is covered with mucous membrane, 
on which are situated papillae, arranged in three 
varieties — the filiform, situated at the tip and sides ; 
the fungiform, scattered over the dorsum ; the cir- 
cumvallatsB, from eight to ten in number, at the 
back of the dorsum. It is covered with squamous 
epithelium. The tongue is composed of two 'sym- 
metrical halves, separated by a fibrous septum, the 
muscles composing each half being arranged in the 
following order — genio-hyo-glossus, lingualis, hyo- 
glossus, stylo glossus, palato-glossus, and superior 
constrictor. It is highly vascular, and receives six 
nerves, three' on each side — viz., the gustatory 
from the fifth, for sensation ; the ninth or lingual, 
for motion ; and the glosso-pharyngoal connected 
with the special sense of taste. 

THE EYE AND ITS ATTENDAGES. 

The appendages of the eye are the following ; — 

The lachrymal gland, placed in the upper and 
outer part of the orbit, behind the external angular 
process of the frontal bone, and about the size of 
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a small almond, is of greyish colour, consists of 
numerous lobules united by an imperfect capsule, 
and pours forth its secretion of tears by means of 
six or seven minute ducts, 'which open behind the 
upper eyelid, in the angle formed by the reflection 
of the coi\junctiva. 

Conjunctiva^ a mucous membrane which lines 
the interior of each eyelid, and is reflected over the 
anterior part of the globe of the eye. At the inner 
angle of the eye it forms a small fold called plica 
aemilunariSi covers the caruncula lachrymalis, and 
having lined the lachrymal sac and duct, becomes 
continuous with the mucous membrane of the nose. 
The epithelial layer of this membrane is continued 
over the cornea. 

Caruncvla XachrymaLia is a small vascular body 
composed of mucous glands and cellular tissue, 
situated in the nasal angle of the eye, and covered 
by the membrana conjunctiva. 

The palpehrce^ or eyelids^ semicircular in form, 
are composed of akin externally, which is very fine, 
the tunica conjunctiva internally, and between 
both the orbicularis palpebrarum muscle, the tarsal 
cartilages and their ligaments, and the Meibomian 
glands, together with blood-vessels, nerves, and 
absorbents. 

The superior eyelid, besides being the larger, has 
also peculiar to it the levator palpebrae supeiioris 
muscle. 

B 



242 


Tbe ta/rMl earitlagea are thin cartilaginotiB plates 
of a semicircular fonU) the superior being the larger; 
to their convex margins are attached the palpebral 
Ugaments^ which are continuations of the orbital 
periosteum. 

The Meibomian glands, of a yellow colour, are 
very numerous, particularly in the upper eyelid, and 
are arranged in vertical rows. 

The opposed edges of the eyelids are thick, 
and are bevelled off obliquely towards the eye, so 
that when closed they only touch at their anterior 
edges, thus leaving a triangular canal, the base of 
which is formed by the tunica conjunctiva, along 
which the tears are conducted to the puncta lachry- 
malia. 

The cilia, or eyelashes, attached by their roots 
to the opposite margins of the eyelids, observe a 
curved arrangement, their convexities looking to- 
wards each other. 

The puncta lachrymalia are the two minute 
orifices of the lachrymal canals, placed within two 
or three lines of the nasal terminatioqs of the eye- 
lids and upon their opposed edges. 

The lachrymal canals, the superior of which is 
longer and curved, the inferior being nearly straight, 
lead from the puncta lachrymalia to the lachrymal 
sac. 

The lachrymal sac, placed in the fossa formed by 
the lachrymal and superior maxillat7 bones behind 
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tlie fibrous expansion from the tendon of the orbi- 
onlaris palpebrarum, is of oval form, receives the 
lachrymal secretion by the puncta lacbrymalia, and 
transmits it to the nasal duct, with which it is con- 
nected inferiorly. 

The -naital duct^ enelosed in a bony canal formed 
by the lachrymal, superior maxillary, and inferior 
spongy bones, passes obliquely downwards, back- 
wards, and outwards, and terminates in the inferior 
meatus of the nose. 


THE 3SYB 

Is of spherical form, and is composed of mem- 
branes or tissues enclosing fluids called humours. 

The sclerotic coat, occupying about four-fifths of 
the globe, is a strong, white, fibrous structure, and 
thicker behind and anteriorly than in its centre. 
Its outer surface is in contact with the adipose 
tissue of the orbit, the tendinous expansions of the 
muscles of the eye, and anteriorly with the con- 
junctiva ; its inner surface is lined with the choroid 
coat. It presents posteriorly a small aperture for 
the transmission of the optic nerves, which enter at 
the nasal side of the centre, and an anterior large 
one, about six or seven Hoes in diameter, for the 
cornea. 

The eomeOf which forms the anterior fifth of the 
globe, is smooth and transparent. It consists 
five layers — viz., the conjunctival layer externally, 
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an anterior elastic layer^ the central fibrous struc- 
ture, a posterior elastic layer, and most internally 
an epithelial lining. The cornea proper is com- 
posed of fiattened fusiform fibres arranged in a 
parallel manner. 

The choroid coat is a thin vascular membrane 
placed between the sclerotic coat and the retina ; it 
extends ih)m the entrance of the optic nerve to the 
ciliary ligament, to which it is firmly attached ; it 
is then directed inwards and foms the folds called 
ciliary processes. It is composed of three layers, 
an external or venous plexus, which converge to 
four equidistant trunks, called the venas vurticosae ; 
a middle or fine capillaiy plexus, the tunica Ruys- 
ohiana ; and an internal or pigmental layer com- 
posed of hexagonal cells containing pigment 
granules. 

The cUiary processes vary in number from sixty 
to eighty, and are formed by the folding backwards 
of the choroid coat : each ciliary process is of trian- 
gular shape, the anterior edge being attached to the 
ciliary ligament, the posterior being free and 
resting upon the anterior aspect of the outer border 
of the lens. 

The ciliary ligament is about a line and a half 
in breadth, of greyish-white fibrous structure, and 
corresponds to the circle of junction of the cornea 
and sclerotic coat externally, and of the choroid 
and iris internally. At the junction of the liga- 
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xnent with the sclerotic there is a small circular 
venous canal, called the canal of JSchlemm, 

The iris is a circular muscular membrane placed 
in a transverse vertical position, attached by its 
larger circumference to the ciliary ligament, float- 
ing in the aqueous humour, and presenting a circu- 
lar opening in its centre, called the pupil It divides 
the space between the anterior surface of the cap- 
sule of the lens and the posterior surface of the 
cornea, unequally, into what are termed the cham- 
bers of the aqueous humowr^ the anterior chamber 
being much the larger ; both chambers, however, 
communicate through the pupil. The anterior 
surface of the iris presents a radiated appearance, 
and varies in colour in different individuals ; the 
posterior surface is covered by pigmentum nigrum, 
which has received the name of uvea. The iris is 
supplied by the long ciliary nerves and vesbels. 

The ciliary muscle^ formed of unstriped muscular 
fibres, arises from the inner aspect of the sclerotic 
and cornea, and passing backwards in a radiating 
manner, is inserted into the anterior aspect of the 
choroid coat. 

The retina is the expansion of the optic nerve, is 
placed between the choroid and vitreous humour, 
and terminates in front in the ora serrata. It is 
semi-transparent, and is composed of three layers : 
an external or Jacob's membrane^ thin, and consists 
of rods and cones, both of which by their deep 
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ends join the fibres of Muller ; a middle or granular 
layeTj consisting of nuclear cells, called the num* 
mulmriager; an internal or nervous layer, oonsist- 
ing of three strata, one of nerve cells, another of 
the ramifications of the optic fibres, and a third the 
membrana limitans. 

The vascular layer is formed by the branchings 
of the arteria centralis retime. 

TeUov) spot, situated in the centre of axis of 
vision, is a rounded spot ; it has no rods, no granu- 
lar layer, and no nerve fibres. 

The aqueous humour is contained in the anterior 
and posterior chambers of the eye, is perfectly 
transparent, and weighs from four to five grains. 
It contains about 2 per cent, of chloride of sodium. 

The vitreous humour occupies about the three 
posterior fourths of the eye ; it is contained in the 
hyaloid membrane, which not only envelopes it, but 
eends numerous partitions from its inner surface to 
form cells in which this transparent fluid is depo- 
sited. The vitreous humour thus contained in its 
capsule is convex posteriorly and on its lateral cir- 
cumference, but presents anteriorly a concavity for 
the reception of the crystalline lens: around the 
circumference of this cavity the vitreous humour 
presents a striated appearance, caused by the marks 
of the ciliaiy processes, to which the terin corona 
eUiaris, or zone of Zinn, is applied. 

The orystaUme lens, enclosed in its capsule and 
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placed in the anterior depression of the vitreous 
hnmoar, is a transparent body, presenting an ante- 
rior and a posterior oonvex surface, the latter being 
the more prominent. Its external surface is soft 
and pulpy, gradually increasing in density towards 
its centre. It is composed of concentric layers 
consisting of parallel fibres united together by 
wavy margins. 

The capsule of this body, like the lens itself, is 
transparent, and composed of homogeneous mem- 
brane. 

The lens and its capsule derive their nutriment 
from' the vessels of the hyaloid membrane. 

Liquor Morgagni is a fiuid found some hours 
after death between the lens and its capsule. It is 
the soft external substance of the lens. 

Canal of Petit . — The lens is retained in its situa- 
tion by the hyaloid membrane, which, splitting into 
two laminae at its circumference, pass one anterior 
the other posterior to its capsule ; a triangular canal 
is thus formed, which is intersected by minute 
septa ; this is the canal of Petit, and may be de- 
monstrated by distending it with air, when it will 
present a vesicular appearance. 

THE OEGAN OF HEAEING. 

This organ consists of the external ear, including 
the pinna and meatus .auditorius extemus; the 
middle ear, including the cavity of the tympanum 



and its appendages ; and the internal ear or laby- 
rinth, including the yestibule, semicircular canals, 
and cochlea. 

The external ear consists of a fibro-cartilaginous 
plate covered by skin, and so moulded as to form 
different elevations and depressions, which have 
been described with more minuteness than they 
deserve. 

The hdix is the semicircular eminence which 
forms the outline of the external ear. 

The antirhelix commences superiorly by two 
roots, which enclose a fossa {fossa navicularis)^ and 
is situated inferior to the helix. 

The tragus is an eminence placed anterior and 
inferior to the meatus extemus. . 

The antirtragus is a smaller eminence posterior 
to the meatus externus. 

The lobule is a pendulous body placed underneath 
the anti-tragus, composed of adipose and cellular 
tissue. 

The conchttf a deep conoidal cavity which leads 
to the meatus extemus, and in which the several 
depressions formed by the eminences just described 
terminate. 

Muscles of the pinna are : — 

M. helicis major ^ in front of helix. 

M. helicis minor^ Imm concha to base of helix. 

M. tragicuSf over tragus. 

M. anti-tragicuSj over anti>tragns. 
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M. transverevs cmricuUst from back of concha to 
helix. 

M. dbliquua aurisj at back of concha. 

The meatus extemus^ an inch and a quarter in 
length, ie a curved canal which leads from the 
concha to the membrana tjmpani ; it is lined by 
skin, beneath which are placed small glands 
{glandulcB ceruminosce)^ which secrete the ear>wax 
(cerumen). The inner half of this canal is sur- 
rounded by bone. 

The membrana tympanic separating the external 
from the middle ear, is of circular form, and con- 
sists of three layers — viz., the external or cuticular, 
the internal or mucous, and between both a fibrous 
layer. To its inner aspect is attached the handle 
of the malleus, which, by drawing it towards the 
middle ear, gives it a concave aspect externally. 

The middle ear consists of the cavity of the 
tympanum and the small bones of the ear and their 
muscles. 

The cavity of the tympanum is an irregular space, 
closed externally by the membrana tympani, and 
bounded internally by a bony partition, which 
separates it from the labyrinth. It is half an inch 
in length and presents six walls— 

The roof thin and bony. 

The /oor, separated from the jugular fossa by a 
thin plate of bone. 

The outer wall presents the membrana tympani, 
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the Glaserian fisstir6| and foramen ohordse anterius, 
vhich gives passage to chorda tympani nerve. 

The inner wall^ presents the promontory ^ a con- 
vex eminence, which marks the sitaation of the 
first turn of the cochlea ; ihe fenestra ovalis^ placed 
above the promontory, and to which the base of the 
atapes is attached ; the fenestra rotunda^ below 
the promontoty, closed by a membrane, which 
separates the scala tympaniisof the cochlea fiom 
the cavity of the tympanum ; the aqv^uctue 
Fallopii for the facial nerve. 

The posterior wall presents the openings of the 
mastoid cells; the pyramid^ a bony projection, 
hollow within, and containing the stapedius muscle ; 
the foramen chordae posterius for the exit of the 
chorda tympani nerve. 

The anterior toaU presents the openings of two 
bony canals, the superior lodges the tensor tympani, 
the inferior forming the Eustachian tube; these 
are separated by a bony septum, the processus 
oochleariformis. 

The hones of the ear are three in number, very 
small, and contained within the cavity of the tym- 
panum. 

The vnalUus is divided into the head, which is 
smooth, and articulates with the incus ; the neck, 
which is small, and connects the head to the shaft ; 
the handle or shaft, which descends from the neck, 
and is attached to the membrana tympani, and the 
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jpro€e$8ut gracilMf which passes from the nech to 
the Glaserian fissure. 

The incus is divided into its body, which presents 
a cup-like cavity for the head of the malleus ; a 
superior process, which is short and lies in the mas- 
toid cells, and a long process, to the extremity of 
which is attached a small process of hone consi- 
dered by some as a distinct bone, and called oa 
crhieulare. 

The atapeSj presents a small head, which is at- 
tached to the orbicular process ; a short neck ; two 
curved crura, which terminate in the base ; and the 
base itself, which is of oval shape, and connected 
to the fenestra ovalis. 

Muscles of tympanum are : — 

Tensor tympani. — 0, bony canal in petrous por- 
tion of temporal bone. I, processus brevis of 
malleus. 

Laanatpr tympani. — 0, spine of sphenoid bone. 
I. processus gracilis of malleus. 

Stapedius^ from cavity of pyramid. J. neck of 
stapes. 

The tympanum is lined vrith mucous membrane, 
continuous with the phaiynx, and prolonged back- 
wards into mastoid cells, and is reflected over the 
ossicula. 

The internal ear or labyrinth. 

The vestibtde^ placed behind the cochlea and be- 
fore the semicircular canals, is a small oval cavity 
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lined by a membrane common to the labyrinth, 
contains a watery fluid, and presents the following 
openings : — viz., the foramen ovale, the five orifices 
of the semicircular canals, the orifice of the scala 
vestibuli of the cochlea, and the orifice of the aqae« 
duct of the vestibule. 

The Bemicircvlar cana^a^ placed behind the vesti> 
bjale, are three in number, two vertical and one hori- 
i^tal ; of the former, one is superior and the other 
j^steridr. The openings of these canals are only 
flye in number, in consequence of one opening of 
IJe vertical canals being common to both. 

^ The cochlea^ of conical form, the base towards 
the internal meatus, the apex towards the carotid 
(wnal, is composed of a bony tube which makes two 
turns and a half round a central pillar called the 
modiolus. This tube is divided longitudinally by a 
thin plate, half bony, half membranous, called 
lamina spiralis^ into two independent cavities ; the 
two tubes thus formed are called the scalse of the 
cochlea ; they both unite at the apex in a cavity 
called mfundibtdumf and at the base of the cochlea 
they separate, one called scala vestibuli, which opens 
into the vestibule, the other called scala tympani, 
which opens into the tympanum by the foramen 
rotundum. From the scala tympani proceeds a 
narrow bony canal called the aqueduct of the coch-^ 
lea, which terminates in a slit-like opening in the 
inferior border of the petrous bone. 
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Vhe auditory nerve gains the internal ear by the 
minute foramina at the base of the meatus audito- 
rius intemus, and is expanded in the form of soft 
pulpy filaments in the cochlea and vestibule. 9 


THE ABSORBENT SYSTEM g 

Comprehends — 1st, the vessels which convey tn 
lymph and chyle into the veins, and 2 nd, the 
largements which occur in their course, call^ 
glands. Q 

The IcuAeod or chyliferom vemU^ commence 
the mucous surface of the intestines, pass throuj 
the mesenteric glands backwards towards the spiiM 
where they terminate in the thoracic duct. Q 

The lymphatic vessels are found in most situH 
lions of the body, and generally observe a deep and 
superficial arrangement. 

Lymphatics of the lower extremities . — The super- 
ficial set accompany the external and internal sa- 
phena veins : they communicate freely in their 
course with the deep lymphatic trunks which ac- 
company the deep vessels. Those which accompany 
the external saphena vein enter the glands in the 
popliteal space, whilst those accompanying the in- 
ternal saphena vein ascend to the groin, and pass 
through the inguinal glands, having formed nu- 
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meronB oonnexionB with the Bnperficial IjiophaticB 
of the abdomen, the perineum, and the genitale. 
The deep lymphatics of the hip and perineum are 
conducted by the branches of the internal iliac 
yesBels into the pelvis, and pass through the pelvic 
glands. From the inguinal and pelvic glands the 
lymphatics pass along the iliac vessels to the re- 
ceptaculum chyli. 

The thoracic dwSt , — This canal commences by a 
dilatation called reecptacvlvim ehylij placed on the 
body of the second lumbar vertebra ; passing be- 
tween the crura of the diaphragm, it gains the pos- 
terior mediastinum, where it lies between the aorta 
and the vena azygos ; at the fifth dorsal vertebra it 
crosses the spine obliquely to the left side, passing 
behind the (esophagus and arch of the aorta, and 
placed behind the left pleura and between the left 
carotid and left subclavian arteries ; it is^then con- 
ducted by the oesophagus to the left side of the 
neck as high as the sixth cervical vertebra, where, 
making a slight curve downwards and outwards, it 
opens close to the external angle formed by the left 
subclavian and jugular veins. 

Lymphatics of the upper extremities . — ^The su- 
perficial set accompany the superficial veins, and 
pass through two or three glands situated at the 
inner condyle ; having joined the deep lymphatics 
which accompany the ven» comites, they proceed 
onwards to the axilla, and pass through the axillary 
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glands ; following the course of the axillary yein^ 
they pass beneath the clavicle, join the lymphatics 
of the neck, and terminate in the thoracic duct. 
The lymphatics of the right upper extremity and 
right side of the neck unite to form the right or 
leaser thoracic dud^ which opens into the right 
vena innominata. 

The lymphatics of the trunk consist of a deep 
and superficial set ; in the chest the former are 
seated between the muscles and pleura, in the 
abdomen between the muscles and peritoneum, the 
superficial being subcutaneous. The viscera con- 
tained in the chest and abdomen also have a super- 
ficial and deep layer of lymphatics, the deep being 
distributed through the peculiar tissue of each 
organ, the superficial running beneath the mem- 
branous envelope. 

Lymphatics have been seen in the membranes, 
but not in the proper substance, of the brain and 
spinal cord. 


PECULIARITIES OP THE FOETUS. 

The principal anatomical peculiarities of the 
foetus, by which it is distinguished from the adult, 
are the following ; — 

The thymus gland occupies the anterior medias- 
tinum, — ^the kidneys are .lobulated, and each is 
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covered by a cellttlo-vasciilar body called 
capsule^ wbiob is larger than the kidney itself, — ^the 
liver is very large, particularly its left lobe, — the 
hmgs are compact, of a deep red colour, and sink in 
water, the bronchial tubes and their ramidcations 
being void of air,— the auricles of the heart com- 
municate by the foramen ovak^ — at the bifurca- 
tion of the pulmonary artery an arterial trunk, 
about nine lines in length, called ductus arteriosus^ 
proceeds to the aorta, into which vessel it opens, — 
the umhiUcal vein proceeds to the liver, where, 
having distributed some branches to its left lobe, it 
divides into the communicating hranch^ which 
unites with the portal vein and the ductus venosus, 
which opehs into the vena cava inferior, — ^the in- 
ternal Uiac arteries^ under the name of wnbUical 
or hypogastric^ turn upwards and forwards along 
the sides of the bladder, pass through the umbilicus, 
and run a tortuous course along the umbilical vein 
to the placenta, — and the urinary bladder is in the 
abdominal part of the pelvis, ftom the summit of 
which a ligamentous cord, once a tube, called 
wrachuSf passes to the umbilicus. Until the 
seventh month the pupil is closed by a membrane, 
called memhrana pupilktris, and in the male the 
testes are contained in the abdomen. 



THE PASOLffl. 

CEETIGAL FASCIA. 


The Buperficial faeda is thin, and intimately con- 
nected ^ith the fibres of the platysma mjoides. 
The deep fascia binds down and invests the muscles 
of the neck. It is a strong dense pearly-white 
structure, attached behind to the spines of the cer- 
^cal vertebrm, in front to the mesial line, and 
^below to the clavicle and stemtim ; abote it is oon^ 
^nected with the jaw and parotid gland; and it 
sends a process from the styloid process to the 
angle of the jaw, known as the stylo-maxillary 
ligament. The stemo-mastoid, the omo-hyoid, and 
the subclaviuB muscles, receive complete sheaths of 
'fascia ; the sheath of the great vessels of the neck 
fis strengthened by it, 

StJPEBFICIAL FASCIA OF THE ABDOMEK 

Passes downwards from the thorax over the ab- 
dominal muscles and Poupart’s ligament to the 
thigh. In the median line it passes off the pubes upon 
the penis, forming its suspensory ligament, and in 
the female it descends into the labia. In the male 
it passes on each side round the spermatic cord 
dnto the scrotum, and becomes continuous with the 
fascia of the perineum. After having passed over 



Ponpart’fl ligament it forme envelopes for the in* 
gainal glands, and adheres to the fascia lata, pre- 
senting a cribriform appearance (vide Fascia lata); 
and continuing its course downwards, becomes 
identided with the suboataneous cellnlar tissue of 
lower extremity. 

TABOIA T&aN8YBBflALIS AND PA80IA lUACA^ 

The f<ueia iransveradlis is placed between the 
transversalis muscle and the peritoneum; it is 
very strong inferiorly, and is connected to the inter- 
nal lip of the ilium and to the whole length of Pou- 
part's ligament, and is continuous, behind the rectus 
muscle, with the fascia of the opposite side. As 
the external iliac vessels are passing beneath Pou- 
part’s ligament, a prolongation of this fascia extends 
along the anterior aspect of their sheath, and 
becomes identified with the cribriform fascia in the 
groin. The spermatic cord in the male, and the 
round ligament in the female, pass through s 
foramen in this fascia about half an inch above 
Poupart's ligament, and midway between the spine 
of the ilium and the symphysis pubis ; this opening 
is the internal abdominal ring; from its margin is 
prolonged over the cord a funnel-shaped process, 
called the infundihuLiform fascia. 

The fascia iliaca is much stronger than the 
fascia transversalis ; it is connected to the inner 





lip of the ilium, pAsees over the iliacus mternns 
muscle, adheres to Poupart^s ligament, from which 
it passes behind the sheath of the femoral vessels 
into the thigh, and is connected with the capsule of 
the hip joint and the pubic portion of the fascia 
lata. The processes of fascia transversalia and 
fascia iliaca, passing one in front and the other 
behind the femoral vessels, and nnitisg at the outer 
and inner border, form the sheath of the vessels. 
The fascia propria of a femoral hernia is formed 
by. the sub-serous cellular tissue of the peritoneum 
extended over the upper opening of the femoral ring 
(septum crurale), and by the sheath of the vessels 
here described. The fascia iliaca continued into 
the pelvis is continuous with the pelvic fascia ; it 
lines the parietes of this cavity as far as the upper 
origin of the levator ani muscle, where it divides 
into two layers ; one layer, the outer, called the 
ohtiurator fascia, descends between the obturator 
intenius muscle and the levator ani, and is in- 
serted into the great sciatic ligament, the tube- 
rosity of the ischium, and pubes. The internal 
layer of the pelvic fascia, called also recto-vesical 
fascia, passes downwards along the inner surface of 
the levator ani muscle to the inferior margin of the 
symphysis pubis, from which it is reflected on the 
prostate gland and neck of the bladder, forming 
the anterior true ligaments of the bladder, and late^ 
rally it is reflected on the sides of this viscus, form* 

B 2 
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ln%\kAlaterdl trmUgameni$^ and another prolonga* 
tion fomifl the capaule of the vesionltt seminales. 

6tTP£BnCIAL FUSIKBAL 7AJS0IA 

AdhcireB to the rami of the ischinm and pubes of 
either side| and extends across the perineum^ being 
continuous anteriorly with the superficial fascia of 
the BcrotuuDi derived from the superficial fascia of 
the abdomen. 

TBlAKGtTLAB LIGAVSBI! OP THE HfiETHBA. 

The triangular ligament between the rami of the 
pubes is an interosseous ligament, like the mem- 
brane filling up the obturator foramen ; it is con- 
nected, on either side, to the rami of the ischium 
and pubes, its base looking towards the rectum, its 
apex towards the subpubic ligament ; it is pierced 
by the membranous portion of the urethra, which 
passes through the ligament about three-quarters of 
an inch below the pubes. It consists of two layerS) 
between which are situated the division of the 
pudic artery, Cowper’s glands, and the compressor 
urethne ; one layer {the anterior) is expanded on 
the bulb, keeping that body in its situation ; the 
other {the posterior) is continued along the mem- 
branous portion of the urethra to the prostate 
gland, forms its capsule, \ and becomes continuous 
on the bladder with the vesieal layer of the fascia 
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pelvioa. The ligament is sometimes called the deep 
penneal fascia, but this tenn should properlj be 
applied to a layer of fascia extended over the deep 
muscles of the perineum. Urine, when it escapes 
from the urethra, lies under the superficial fascia, 
and makes its way into the scrotum. It cannot 
make its way into the thigh, on account of the 
attachment of the superficial fascia to the rami of 
the ischia and pubes. The triangular ligament 
extends for a very little distance below the urethra. 
In the female it is smaller than in the male. 

PASCU OP UPPBE EXTEEMITY 

Consists of tendinous fibres, which are stronger 
in some situations than others ; it invests the entire 
arm, and sends partitions between the several 
muscles* It takes its origin superiorly from the 
spine of the scapula, adheres to the condyles of 
the humerus, and to the ridges which lead to 
them ; passes from thence on the forearm, where it 
is very strong, particularly at its posterior part^ 
and, binding down the several muscles, reaches the 
wrist-jcdnt, to the annular ligaments of wHch it ia 
connected. 

The palmar fascia^ of triangular form, is very 
strong, and takes its origin from the interior annular 
ligament ; from this it expands over the palm, and 
near the fingers divides into four faseieuli, each of 



Mr^cli is forked, and inserted into either side of the 
sheaths of the flexor tendons, and into the liga- 
ments of the first phalanges. 

FASCIA IiATA. 

The fascia lata takes its origin from the eresi of 
the ilium, the spines of the sacrum, the os coccjgis, 
Poupart’s ligament, the tuberosity of the ischium, 
and the rami of the ischium and pubes. From this 
extensile connexion it eitends down the thigh, 
confining the Afferent muscles in their situation, 
and also sending partitions between them. At the 
posterior part of the thigh it adheres intimately 
to the linea aspera, and at the knee-joint to the 
condyles of the femur and the capsular ligament ; 
it is then continued over the heads of the tibia and 
fibula, to which it adheres, and forms the fascia of 
the leg. 

Upon the anterior and upper part of the thigh, 
the fascia lata, from its special arrangement, has 
been divided into the iliac and pubic portions, and 
about an inch and a half below Poupart’s ligament, 
and between the iliac and pubic portions, it presents 
the opening for the saphena vein. This opening is 
semilunar, the concavity being directed towards 
Poupart’s ligament; it presents an internal and 
external cornu, and its edge, turning inwards on 
itself, becomes continuous with the sheath of the 
&moral vessels. 
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Tli« imHc portion of the fiaacui lata covers the 
pectineus muscle, adheres to the i^ine of the pubes 
and the linea ilio-pectinea, passes behind the sheath 
of the femoral vessels, and becomes oontmuous 
with the fBiScia iliaca. 

The iUae portion of the fascia lata covers the 
sartorius, tensor vaginas femoris, rectus, and iliac 
mnscles, and presents, towards the pubic portion a 
crescentic <x falciform edge^ the ai^ot of which is 
directed downwiu*ds and inwards; the inferior cornu 
of this edge is continaous with the outer cornu ci 
the saphenic (^niog, and its superior cornu ex- 
tends along Poupart’s ligament, crosses the femoral 
vessels, and is inserted ii^to Gimbernat’s ligament, 
4ind the linea ilio>pectinea ; the upper part of the 
falciform edge is called Hey’s ligament. 

The cribriform fascia , — ^The superficial fascia, in 
passing over Poupart^s ligament to the groin, ad- 
heres to the crescentic edge of the fascia lata, and 
to the edge of the saphenous opening, and is attached 
to that layer of the fascia transversalis which 
passes anterior to the sheath of the femoral vessels ; 
this portion of the superficial fascia is perforated by 
numerous small blood-vessels, and by the anterior 
superficial absorbents of the limb, which gives it, 
when dissected, a cribriform appearance, from which 
it derives its name. 

The fascia of the leg adheres to the heads of Ihe 
tibia and fibula, and to the spine of the tibi^ to 



tlw of 4be aitible-jdnft, to the 

maneoH ; it bifidfi 4oim the musclee, sends partis 
tions between them, which pass its posterior 
miifaoe to the bones of the leg and interosseous 
membrane, and from the anterior annular ligament 
it is contkraed then upon the dorsttm.of the fbot. 

The pUmtar faeeia is very strong, and arises 
from the under aspect Of the os calms, is attached 
to the rides of tarsus and metatarsus, and sends two 
prooesses hetw^n the muscles of the sole of the 
foot, dmding them into an intemal, a middle, and 
an external set. At the base of the toes it divides 
into five portions, each of which bifurcates, and is 
inserted by two fasciculi into the lateral ligaments 
of the joints, and into the sheaths of the flexor 
tend(mB. This fascia is strengthened hy transverse 
fibres. 


THE LABYNX- 

Berides the os hyoides, the muscles, vessels^ 
nerves, and mucous membrane which enter into the 
formation of the laiynx, there are four cartilages 
and one fibro-oartilage. The os hypides has a body ; 
two greater and two lesser cornua. 

The thyroid cartilage presents anteriorly a pro- 
nrinenV a3igle, called pomwn Adami, which is 
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formed by the meeting ef ita alse. Each is’ ef 
quadrilateral form, and presents posteriorly two 
oomna ; the superior cornu is the longest, and is 
connected to the great conm of the os hyoides by 
the thyro-hyoid ligament ; the lesser, or inferior 
cornu, being connected to the side g£ the cricoid 
•cartilage by synovial membrane and ligaments. 

The upper margin of each ala is connected to the 
OB hyoides by the thyro-hyoid membrane, the infe^ 
nor mar^n being connected to the cricoid cartilage 
by the crico-thyroid membrane, which is of yellow 
•colour and elastic ; the outer surface of each is 
rough, and divided unequally by an oblique ridge, 
tbe inner surface being smooth, and covered by 
mucous membrane. 

The cricoid cartilage is ne:xt in size, and forms a 
ring ; it is narrow before and deep behind ; its 
inferior edge is connected to the first ring of the 
trachea ; its superior edge, anteriorly, is connected 
by the crico-thyroid ligament to the thyroid carti- 
lage; posteriorly it supports the arytenoid cartir 
lages ; its inner surface is covered by mucous 
membrane, and its outer surface is rough, and pre- 
aents posteriorly a vertical ridge for the attach^ 
ment of muscles. 

The arytenoid cartilages^ two in number, and of 
triangular shape, are the smallest ; tbe apex of each 
is surmounted by a small moveable cartilaginous 
ippeadix the base, concaye,^ moves. >upoiv the 
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cnooid cartilage; the posterior sarfaoe, concave, 
lodges the arytenoid muscle, the external edge is 
•convex for the attachment of muscles, and the 
inner edge is flat. The apex of each is connected to 
the epiglottis by a fold of mucous membrane called 
the fold, and the base is con- 

nected to the cricoid cartilage by synovial mem- 
brane and ligaments. 

Comiovia laryngie, two small cartilaginous 
nodules, above the arytenoid cartilages, and con- 
tained in the aryteiio-epiglottidean fold. 

Cuneiform eartUagea^ two long cartilages also 
contained in the same fold. 

The epiglottis^ composed of yellow fibro-cartilage, 
like a leaf in shape, is connected by its stalk-like 
process to the angle of the thyroid cartilage, an- 
teriorly to the hyoid bone by the hyo-epiglotti- 
dean ligament, and to the base of the tongue by 
three folds of mucous membrane, the central one of 
which is called frcenum epighttidis ; posteriorly 
extend the aryteno-epiglottidean folds of mucous 
membrane. 

The glottis^ or the rima gloUidis, is of triangular 
shape ; the base is posterior, and is formed by the 
bases of the arytenoid cartilages ; the apex is ante- 
rior, corresponding to the angle formed by the^alm 
of the thyroid cartilage, and the sides are formed 
by the chordm vocales, 

Jbiss vocal cordSf or wp^rioTt are formed by 



crescentic folds of mucous membrane ; within each 
is a thin ligament^ the superior tbjro-arytenoid liga- 
ment. 

TrvA vocal corda^ or inferior^ two in number, 
arise from the anterior aspect of arytenoid oartilages, 
and approaching each other are inserted in the 
angle formed by the alas of the thyroid cartilage. 
Each ligament is composed of yellow elastic 
tissue. 

Ventricle of the la/rynx^ is the depression be- 
tween the false and true vocal cords, and leads to a 
small pouch, the aacculus laryngia, which extends 
upwards between the thyroid cartilage and supe- 
rior vocal cord, and contains a large number of 
muciparous glands. 

Muscles already described. 

Crico-thyroid m. renders tense the vocal cords. 

Crko-arytenoidem posticua m. dilates the glot- 
tis, by separating the vocal cords. 

Chrico<vryt&noideu8 laieralis m, closes the glottis 
by rotating inwards the arytenoid cartilages. 

Arytenoideua m, closes the glottis by approxi- 
mating the arytenoid cartilage. 

Thyro-arytenoideua m. relaxes the vocal cords 
by approximating the thyroid and arytenoid caiH- 
lages. 

Aryteno-epiglottideua avperior is found in aiy- 
teno-epiglottidean fold. 

Aryteno - ipiglottideua inferior^ ox HilWs 
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mnsole, paasos ii^ the upper part of arytenoid car- 
tilage to the margin of the epiglottis. 

The larynx is lined with mucous membrane 
covered with ciliated epithelium. 

All the muscles of the larynx are supplied by the 
recurrent laiyngeal nerve, except the crico-thyroid, 
which is supplied by the external laryngeal nerve. 


THE THYROID BODY, 

Of re^Bb4>rown colour, consists of two lateral 
dcbe^a^a cpnnectiiig middle lobe. The lateral 
^ol^l^t^re placed by the sides of the trachea and 
and the middle lobe rests upon the anterior 
aspect We or three first rings of the trachea. 
Each l^ral leji)e k of pyriform shape, the base in- 
ferior, at^*liie apex ascending to the thyroid car- 
iaUige ; ^th lateral lobes overlap the carotid vessels, 
the inferior thyroid artery, and the recurrent nerve, 
and are covered by the stemo-hyoid, stemo-thyroid, 
and omo-byoM muscles, the cervical fascia, and the 
integuments. This body or gland is supplied with 
blood by the superior thyroid arteries from the ex- 
ternal carotid, the inferior thyroid arteries from the 
thyroid axis, which is a branch of the subclavian 
arteiy, and sometimes by an artery from the arteria 
Innominatay (»c &om the aorta itself called the 



middle iJiyroid artery ; its blood is retmued by the . 
thyroid yeins, which, the middle descending on the 
anterior aspect of the trachea, empty tliemselres 
into the left vena innominata. The superior and 
inferior cross the common carotid, and open into 
the internal jugular. Its nerves come from the 
laryngeal branch of the pneumogastric, and from 
the sympathetic. It consists of a number of vesides 
connected together by a fibrous stroma, in which 
ramify the small arteries. The vesicles contain a 
glairy fluid, in which are found nuclei, cells, and 
granular matter. It has no excretoryjluct. ^ 
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